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r ! ‘HE file which does the 
best, longest, is the file to 
scrape an acquaintance with 


Send for a copy of “File Filosophy”’ 


Nicholson File Company 


Providence, R. 1, U. S. A. 
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Distinctive Niles Features 


that increase output and promote convenience in installing, operating and 
maintaining 


Niles Mills 


No Belts on the Motor Driven Machines 


a, 


n 
ofl —— ; — — 3 . ‘ys 








No part of machine 
extends below floor 















Bed, housings and top 
brace are cast in one piece 
on the smaller sizes, ensuring 
greatest rigidity, compact- 
ness, and perfect alignment 
in all parts. 


Tool bars are octa- 
gonal and have four 
sides scraped to a bear- 
ing. 

This is the strongest and 
most rigid form of section 
and allows bars to enter com- 
paratively small holes for 
boring. The counterweight 
for each head is INDEPEN- 
DENT and placed out of the 


way in back of machine. 


ing 





= 
ASA ARR AREAS 








51-In. Niles Boring and Turning Mill. 


All Bearings Have Bronze Bushings 


Screws, driving shafts, feed rods, etc., made from high-carbon forged steel. Gears made 
of best quality bronze, forged steel, steel castings, semi-steel or the best quality of gun iron. 


Built in 25 sizes. Belt or motor drive. 
Write for Catalog “Niles Aills.”’ 


N les Bement P ond ar rH 


111 Broadway, New York. 23-25 Victoria St., London, S. W. 

SALES OFFICHS—I Oliver Bldg. Philndelphia: 21s nd Ca hill Sts Pitts burgh: Frick BI dz Cleveland: Rockefeller Bldg 
Thar vite m, OL: Niles Te ol We rks. Detre it: Maje stie Bldg Chicas Commasvetat Hatl ial Bank Bldg St. Louis : 516 No Phird St Birmingham, 
Ala Brown Mare ‘Bldg apemts for California, Nevada and Arizona Ilarron, Ri mer & Met’ pu r whsend St San Franctseo, Cal 
ind 164-S North At - St La \r les. Cal, Agents for Canada rhe Canadian Fairbanks Co Ltd... Montreal, St. John ‘Poronto, Winni 
peg, Calgary and Var Ouve! London “es t Deine k & Hickman, Ltd. 2 and 4 Whitechapel Roza aris Fenwit ck Freres & Co., S Rue «de 
Roeroy Avent for M1 ren lh m and Switzer - Japan: | W. Horne, 70-C Yokohama ‘Ita I\ Ing. Ereole Vaghi, Milan (rermiany 
FF. G. Kretschmer & PFranktert a.M. Wk 7 Van Rietschoten & Tlouwens, West Zeedijk, 554, Rotterdam 


(Se pages ‘3. 44, 45, 16 and 47) 
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Hardening Room with New Features 


A new hardening room has just been 
completed by the Buick Motor Company, 
of Flint, Mich. It is located in a build- 
ing that was specially designed for it, 
and contains an entire new equipment 
of furnaces. In this hardening room, 
with its new equipment and its new me- 
thods, the company has been enabled to 
nearly double its output per man and 
also to get much more uniform results 
when hardening a large number of pieces 
of one kind. Much time and thought 
were given to a study of the details, when 
designing the building and hardening 
room, and consequently it contains 
many new features that have bettered 
the quality and quantity of the work. 

One can obtain an idea of the size of 
this hardening room by the general view 
shown in Fig. 1. This picture was taken 
from close up to one end of the room 
and shows the tool forges and furnaces 
in the far corner. 

In the foreground, to the extreme left, 
are located the tempering furnaces for 
motor-car parts; and to the extreme right, 
on the floor, are shown the steel pans 
that contain the work that is being hard- 
ened. 

Above these, and to the extreme right, 
is shown the apparatus from which the 
soda water is obtained for cleaning the 
work and also for separating the oil 
after the work has been cleaned. 











By E. F. Lake 











A hardening room that was 
specially designed and built for 
automobile work in a building of 
its own. Saw-tooth rooj, well 
ventilated with the light baffled. 
Light from side windows also 
baffled and the room lighted with 
arc electric lights, covered with 
frosted glass, so as to get a unt- 
form light throughout the day. 
The entire furnace equipment 
consists of gas-burning furnaces 
that may use either the company’s 
producer gas or uluminating gas 
jrom the city’s supply. The 
equipment consists of forges and 
anvus for making tools and high 
speed and carbon steel jurnaces 
jor hardening them, with oil, 
water or brine quenching baths. 
For automobile parts there ar 
ordinary and automatic harden- 


ing and tempering jurnaces, cyan- 


ule jurnaces, oven jurnaces of 
various sizes, carbonizing fur- 
naces that use gas jor the carbon- 
izing material, gas boosters, 
pumps, air compressors, etc. 




















Beyond this soda-water apparatus 
is the work bench, and to the 
right of that are located the car- 
bonizing furnaces that will be shown 
in later views. Beyond the work bench 
are located the stock racks, and to the 
right of them, other carbonizing furnaces. 


BAFFLING THE LIGHT 


The room has been so designed and 
constructed that a uniform light is a 
permanent feature throughout the day, 
no matter what the weather conditions. 
The light at night will also be the same 
as that of daytime. The roof of the 
building is of saw-tooth construction, 
built in two sections that run its entire 
length. 

Where glass or windows are usually 
placed, in this roof there are located 
sheet-metal slats that resemble a house 
blind, or shutter, when it is nearly 
closed. These can be seen in the upper 
left-hand part of Fig. 1. 
covering of any kind is placed over these 
slats. This gives the room good venti- 
lation at all times, and at the same time 
shuts out the daylight, which is liable to 
vary from a bright sunlight to the al- 
most total darkness produced by a 
thunder cloud. 

The side windows are provided with the 
same framework of sheet-metal slats or 
blinds, and these are located outside of 


No glass or 








Fic. 1. GENERAL View OF HARDENING Room or Binck Motor CoMPANY 
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Fic. 


the windows, which may be opened or 


closed in conformity with the outside 
weather conditions 
The proper 


of iighit is 


degree, or uniformity, 
then obtained in the 
placed 


room, by arc lights 


These have been entirely in- 


hardening 
overhead. 
frosted 


closed with glass, so as to re- 


move any glaring effect and give a sub- 


dued light. 
TOOL FORGES AND FURNACES 
The entire hardening-room equipment 


was supplied and installed by the Ameri- 


can Gas Furnace Company, Elizabeth, 


AMERICAN MACHINIST 
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2. TOOL-DRESSING AND HARDENING 


N. J. All of the 
for fuel, 


furnaces, forges, etc., 
and are connected up 
gas flow, as desired, either 
from the gas-producer plant in the works 
or from the gas mains that feed the city. 

At the end of the in Fig. 2. 
will be seen three open-front forges, with 
benches beside them,on which to work 
tools into shape. To the left of these and 
along the side wall are located inclosed 
furnaces for heating the stock, and be- 
tween them is an anvil. In front of 
these and along the side are located the 
heat both high- 


use gas 


so the will 


room, 


furnaces in which to 


speed and carbon steels for hardening. 




















Fic. 4. 


AUTOMATIC HARDENING AND QUENCHING APPARATUS 





CORNER 


Beside them are located steel tanks in 
which oil or water quenching baths may 
be used. 


QUENCHING BATHS 


These quenching tanks, as well as all 
the others throughout the room, are con- 
nected to pipes underneath the floor in 
such a way that by turning on a cock 
they will be filled with either oil or 
water. The baths are so arranged that 
one will contain oil and the next water, 
and so on alternately down the entire 
length of the shop. Sometimes, however, 
it is desirable to change the baths from 
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oil to water, or vice versa; in that case 
it is only necessary to go into the base- 
ment and swing the pipe connections 
around from one main line to the other. 

The piping underneath the floors that 
conveys the gas, oi] and water to the 
quenching baths is shown in Fig. 3, as 
it is hung from the ceiling, the upper 
side of which forms the concrete floor of 
the hardening room. Beyond the partition 
that the pipes go through at the far end 
of this basement, is located a concrete 
cistern that holds several hundred bar- 
rels of oil for use in the quenching baths. 

The pipes A and B are producer- 
and illuminating-gas pipes respectively. 
When the company’s producers are not 
giving enough gas to feed the furnaces 
in the hardening room, the plug B i 
taken out of the city gas main, pipe C i 
\ swung around and connected and the 
plug is inserted in the other side. As 
will be seen, the gas fuel for the fur- 
naces can be changed from the works 
producer gas to the city gas in a very 
short time and thus overcome any dan- 
ger of a shortage of fuel. 

Pipe G conveys water to the quenching 
baths, and pipe F conveys oil. When it 
is desirable to change an oil bath to 
water, the pipe H, leading to the quench- 
ing bath, is disconnected from oil pipe F, 
and after removing the plug / from the 
water pipe G, pipe H is swung around 
and connected to this. A pipe connection 
similar to H leads to each one of the 
quenching baths in the hardening room, 
whether it be oil or water. Each quench- 
‘ing bath is also provided with an over- 
flow, and the quenching baths are kept 
in continuous circulation, in order to 
keep them at an even temperature. Pipe 
E conveys the air from the air compres- 
furnaces for the air blast. 


Ss 
Ss 


sors to the 


AUTOMATIC FURNACE 


Next to the tool-hardening furnaces are 
located the automatic hardening furnace 
and quenching baths shown in Fig. 4. 
These have been fully described in former 
issues of the AMERICAN MACHINIST, and 
hence it is only necessary to say that the 
work is shoveled into the open end of 


the furnace. Here it enters a_ retort 
that revolves and carries the work 
‘hrough it slowly enough to allow it to 
attain the proper temperature. The 


pieces then drop into the quenching bath 
and travel through that to the conveyer 
at the extreme left, which elevates them 
to the chute and drops them into pans, 
or other apparatus for easily handling 
the work. 
PIN AND CYANIDE FURNACES 

Next to the automatic furnace is 
located a special furnace for hardening 
the ends of pins that are about inch 
in diameter and 3 inches long. This fur- 
nace is shown to the right of Fig. 5; it 
has a plate in front, with eleven holes 
of sufficient diameter to allow the pins 
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Fic. 5. CYANIDE FURNACES. 
to be easily inserted. The operator puts 
a cold pin in one hole and pulls a hot pin 
cut of the hole next to it and quenches 
it. The eleven holes give him just time 
enough to make the rounds while the pins 
are attaining the proper temperature for 
hardening. 

Next to that are six cyanide 
furnaces, also shown in Fig. 5. The fur- 
naces are located in pairs and the poison- 
ous fumes are piped to the open air by 
the piping shown. 


located 


They are used for hardening such 
work as valve stems, and these are 
brought to the furnaces in pans, such 


as are shown on the tablesin front of the 
furnace. Six of the valves are placed in 
holes in an iron plate, such as is shown 
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SPECIAL FURNACE FOR PINS 


located on top of one of the work pans 
in front of the cyanide furnace, so that 


their stems will hang down. The oper- 
ator then picks up the plate with his 
tongs and places it in the furnace, so 


the stems will hang in the cyanide and 
thus become heated enough for harden- 
ing. 


MUFFLE FURNACES 


Next to the cyanide furnaces are located 
four hardening furnaces and be- 
tween these are alternated oil and water 
quenching baths, as shown in Fig. 6. 
At the end of these is located an oil tem- 
thermometer for re- 


small 


pering bath with a 
cording its temperature, as shown to the 
le ft. 








Fic. 6. OIL-TEMPERING BATH 


AND SMALI 


FURNACES 


HARDENIN« 
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Fic. 7. 


Next to the oil tempering bath are 
located six hardening furnaces. with 


alternate water and oil quenching baths, 
as shown in Fig. 7. These are the same 
style of furnace as the four shown in 
Fig. 6, but are of a larger size. Some of 
the work that is being hardened in them 
is shown in the sheet-metal pans that are 
This, with the 
preceding the number 
of furnaces that are lined up on one side 


scattered around the floor. 


halftones, shows 


of the hardening room. 


yr 


‘ 


GAS BOOSTERS 


In the corner of the hardening room, 


opposite the furnaces shown in Fig. 7, 














LARGE HARDENING FURNACES 


are located two different-sized gas boost- 
ers, as shown in Fig. 8. When the pres- 
sure is not great enough in the city gas 
main to deliver the required amount of 
fuel gas to the furnaces, the booster is 
started working and this sucks the gas 
from the main in sufficient quanity. 

An interesting thing happened when 
this machine was put in, that shows its 
power. The city gas main was not de- 
livering a sufficient volume of gas, and 
therefore the booster was started work- 
ing. As soon as it started, complaints be- 
gan to come into the gas company’s office 
from all over the town, that they could 


either get no gas or not sufficient for 
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Fic. 8. GAs BoosTERS 


lighting purposes. The gas company, 
therefore, had to put on more pressure 
so as to get a larger volume of gas into 
its mains, and eventually were forced to 
lay a larger main to the works. 

In the corner, by the gas booster, is 
located a concrete tank that was built 
for a storage tank for oils or other 
liquids used in the quenching baths. 
Underneath the gas boosters is located a 
small cellar that is built entirely of ce- 
ment. In this are located the pumps 
and air compressors that are necessary 
for pumping the oil, brine, water, etc., 





Fic. 9. BATTERY OF 


FURNACES FOR CARBONIZING 


W 


ITH GAS 
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for the auenching baths and for supply- 
ing the blast of air to the furnaces. 


CARBONIZING FURNACES 


On the opposite side of the gas boost- 
ers is located a battery of six carbonizing 
furnaces. These furnaces have a central 
revolving retort for holding the work 
and consequently require power for their 
operc*ion. On this side of the hardening 
room, therefore, is placed all of the ap- 
paratus that requires power, and a line 
shaft is run the whole length of the shop. 


The line shaft is operated by a motor 
that is shown hanging from the roof 
girders, in the left-hand side of the 


picture. The switchboard for controlling 
the same is shown below it. 
Next to the switchboard is located the 














Fic. 10. 


CARBONIZING-GAS GENERATORS 


apparatus for generating the carbonizing 
gas that is used in these furnaces. It 
takes a pair of these cylinders to gen- 
erate the gas used, and they are arranged 
here in three any one or two of 
which may be used, at any time, to sup- 
ply the furnaces, or the whole three 
may be used simultaneously. 

On the floor in front of the carboniz- 
ing furnaces shown in Fig. 9, and be- 
tween them and the hardening furnaces 
shown in Fig. 7, the assembled 
ou racks for inserting into the retort of 
the carbonizing furnaces, as shown in 
Fig. 11. These racks consist of two or 
three plates according to the size of the 
work. These plates are drilled with 
numerous holes to accommodate the dif- 


sets; 


work is 


that form rods on which to assemble the 


work are passed through these holes, 
and the work and plate. are bolted to- 
gether. 


LARGE CARBONIZING FURNACES 


Beyond the gas generators shown in 


AMERICAN MACHINIST 


Fig. 10 and opposite the vorner of the 
room containing the tool and hardening 
department shown in Fig. 2 are located 
two of the largest furnaces that have 
been built for carbonizing with gas. 
These are shown in Fig. 12, and next to 
them are located two of the small size 
that are used for very smail work. Be- 
yond this is shown the work as it is 
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tort at a positive number of revolutions 
per minute. 


The work handled in this hardening 
recom is small, and many thousands of 
pieces are hardened in a day’s work. 


But it moves through the room in a con- 
tinuous stream, and none of it is held up 
to block other work and hinder the move- 
operators. 


ments of the It has the re- 








ric. 11. 





ASSEMBLING WORK FOR 


























Fic. 12. OVERHEAD TRACK, ASSEMBLED WoRK AND CARBONIZING FURNACES 
racked up ready for inserting into the pvutation of being the largest hardening 
furnaces. room in the United States, and doubtless 

Over this, to the extreme left of the those who read this article will say that 
halftone, is shown a scoop for hold- it is the best equipped. 
ing the work and conveying it up = 
and down the shop. It is hung eb Be . . 3 
from a hoist that a on an I-beam Filling a Lard Oil Tank 
hanging from the roof trusses. This 
track runs the whole length of the shop, The machine and lard-oil tanks had, 


and is used for conveying or carrying 
all kinds of work. 

With the exceptions of the belt from 
the motor to the driving pulley of the 
shaft, no belts are used in the hardening 
room, as the furnace retorts are revolved 
by the sprockets and chains, and the 
friction-pulley countershafts are also re- 
volved by sprockets and chains from the 
main shaft. This is largely due to the 
heat of the furnaces, which would burn 
up and destroy the belt, but it also pre- 
vents any slippage and helps keep the re- 


for years, been filled by hand with buck- 


ets. A bright employee figured that as 
water is heavier than oil he could force 
the oil up into the tank using the city 


water pressure. A pipe with a valve was 
put in, connecting the water supply with 
the spigot hole in the barrel. Another 
pipe led from the bung hole on top of 
the barrel to the top of the oil tank. When 
the water was turned on it naturally te- 
placed the oil in the bottom of the bar- 
rel, forcing the oil up through the pipe 
in the bung hole and into the tank. 
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Direct Solution of Spiral Gear Angles 


The calculation of spiral gears, where 
the center distance is fixed, is often a 
tedious operation, entailing much guess- 
ing and trying before a correct solution 
is obtained. They will, therefore, ap- 
preciate the usefulness of the tables 
given herewith. For all common ratios 
in use they cut out this work. 

For the sake of completeness the va- 
rious formulas used in the calculations 
dare given with the tables. 

Few words of explanation as to the 
method of using the tables are necessary. 

From the list of formulas we _ notice 
that center distance 

D- ’ R- vm —_) 


Sim. a cos. a 


2p 
that is 
D="M 
P 
where 
R I 
M4 sd ; 
™ ( sin. a + cos. -) 


In the tables this value M has been cal- 
culated for all the common ratios R and 
for a full range of values of angle a. 
The method of using the tables is as fol- 
lows: 

In any given set of gears the values of 
R, the gear ratio; D, the center distance 
and p, the diametral pitch, have been 
previously settled by external considera- 
tions. 

First select a value for the number of 
teeth in the pinion (r) which will give 
a whole number of teeth (7) in the wheel 
and from the formula 

r 


Dp --M 
p 


calculate a value for M thus, 


Dp 


’ 


V/ 


r should be so selected as to give the 
smallest value of M possible; care being 
taken not to fall below the minimum 
value for M stated at the foot of the 
table. By doing so the greatest number 
ef teeth possible will be put in the gear 
and pinion and consequently a quiet run- 
ring gear will result. 

In practice it will be found to be pos- 
sible to mentally select the value of r 
which will give a suitable value for M 
as the numbers D, p and r are as a rule 
low whole numbers. 

An example will make matters clear. 
Suppose we want a pair of gears with 
to gear at 8-inch centers; 
In the formula 


ratio R= 3, 
to be 5 diametral pitch. 


By J. Butterworth 








and trying. 


normal pttch, 








Spiral gears at go° angle. 
oj tables which cut out guessing 


Tables that wall assist in a di- 
rect solution of spiral gear angles, 
given a fixed center distance and 


A set 











) 
M—P? 


r 


mentioned above Dp for this case — 40. 


From 


2.3955. A mental 


values of r shows that for r= 
18, M = 2.2222. Sixteen teeth 


and forr 


trial 


the table the minimum for M = 
with 


various 
16 M—2”% 


is, therefore, the largest value of r possi- 
ble. This gives avalue for T7—40 teeth. We 
now take three values for M from the 
table in the neighborhood of the value of 
M found by this calculation and plot on 
squared paper—kept handy—to a large 
scale. I use paper about 10x12 inches 
with millimeter squares and find I get re- 
sults within 0.002 inch of the correct cen- 
ter distance. Angle a is plotted horizon- 
tally and values of M vertically. In the 
case under consideration the values taken 
from the table are 


a= 60 M = 2.4433 
a= 65 M = 2.5623 
e= 70 M = 2.7922 


These values plotted show the value of 
the angle a corresponding to M =—2.5 to 
be 65 degrees 51 minutes. 

It will be found that there are usu- 



































VALUES OF THE Ratio R. 
Values of 
the Angle A. 1-1 10-9 9-8 8-7 7-6 6-5 5-4 9-7 
3 deg. 10.0543 | 11.1158 | 11.2485 11.4191 11.6466 | 11.9650 | 12.4427 12.7839 
5 6.2387 | 6.8761 6 9558 7.0583 7.1948 7.3861 7.6729 7.8778 
7 1.6065 | 5.0624 >. 1193 5.1925 5.2902 | 5.4270 >. 6322 5.7786 
10 3.3871 3.7070 3.7470 1.7985 3.8670 3.9630 +. 1069 +. 2098 
15 2.4494 2.6640 2.6909 2.7253 2.7714 2.8358 2.9323 3.0013 
20 1.9940 2.1564 2.1767 2.2029 2.2376 | 2.2864 2.3595 2.4117 
25 1.7348 | 1.8663 1.8827 1.9038 1.9319 | 1.9714 2.0306 2.0728 
30 1.5773 1.6884 1.7023 1.7201 1.7440 | 1.7773 | 1.8273 1.8630 
35 1.4821 1.5790 1.5911 1.6066 1.6273 1.6564 1.7000 1.7311 
10) 1.4305 1.5169 1.5277 1.5416 1.5601 1.5861 1.6250 1.6527 
Ba 1.4142 1.4928 1. 5026 1.5153 1.5321 | 1.5556 | 1.5910 1.6163 
50 1.4305 1.5030 1.5121 1.5238 1.5392 1.5610 1.5937 1.6170 
55 1.4821 | 1.5499 1.5584 1.5693 1.5838 | 1.6042 1.6347 1.6565 
60 1.5773 | 1.6414 1.6495 1.6597 1.6735 | 1.6928 1.7216 1.7422 
65 1.7348 | 1.7961 1.8038 1.8137 1.8268 1.8451 | 1.8727 1.8925 
70 1.9940 | 2.0531 2.0605 2.0700 2.0826 2.1004 2.1270 2.1460 
75 2.4494 2.5069 2.5141 2.5234 2.5357 2.5529 2.5788 2.5973 
SO 3.3871 3.4435 3.4506 3.4597 3.4718 3.4886 3.5149 3.5322 
83 1.6065 | 4.6625 +. 6695 1.6784 +. 6905 4.7073 4.7324 4.7504 
85 6.2387 6.2945 6.3014 6.3104 6.3223 6.3391 | 6.3642 6.3821 
87 deg 10.0543 | 10.1099 | 10.1169 | 10.1258 | 10.1377 | 10.1544 | 10.1795 | 10.1973 
Mo minimum 1.4142 | 1.4922 | 1.5017] 1.5141 1.5305 1.5535 | 1.5877 1.6120 
Angle A for | | i 
M mini- 
mum 15° 0’ 16° 0” 46° 7’ 46° 16’ 46° 28’ | 46° 44’ a7? 8 47° 24’ 
TABLE OF VALUES OF M. SHEET 1 
} VALUES or THE Ratio R, 
Values of 
the Angle A 3 | 7-5 10-7 3-2 8-5 5-3 7-4 9-5 
} deg L3.. 2388 13.8757 14.1487 14.8311 15.7864 16.4234 17.2195 17 6971 
5 8.1510 8.5335 8.6973 9.1071 9.6809 | 10.0632 | 10.5413 10.8283 
7 5.9741 6.2475 6.3647 | 6.6578 7.0680 7.3416 7.6835 7 S885 
10 + 3469 1.5389 $6211 + S268 5.1148 5.3067 5.5466 5.6907 
1S 3.0933 3.2222 3.2773 3.4153 3.6086 3.7373 3.8983 | 3.9950 
20 2.4813 2.5788 2.6205 2.7249 2.8712 2. 9686 3.0904 | 3.1636 
25 2.1292 2.2080 | 2.2418 2.3263 2.4446 2.5235 2.6221 | 2.6812 
30 1.9106 1.9773 2.0059 | 2.0773 | 2.1773 | 2.2440 | 2.3273 | 2.3773 
35 1.7727 1.8307 1. 8556 1.9179 2.0050 2.0632 2.1358 | 2.1793 
10 1.6898 1.7417 1.7638 1.8194 1.8973 1.9490 2.0139 | 2.0529 
rt 1.6499 1.6970 1.7173 1.7678 1.8384 1.8856 1.9446 | 1.9794 
Ww 1.6481 1.6915 } 1.7102 1. 7568 1.8220 1. 8657 1.9200 | 1.9525 
55 1. 6856 1.7263 1.7437 1.7873 1.8484 1.8890 1.9399 | 1.9705 
60 1.7697 1. S083 1.8247 1.8659 1.9238 1.9622 2.0103 | 2.0393 
65 1.9187 1.9554 | 1.9713 2.0107 2.0657 | 2.1026 2.1486 2.1760 
70 2.1714 > 2068 2. 2220 2. 2600 2.3132 | 2.3487 2.3930 | 2.4196 
75 2.6219 > 6564 2.6712 2.7082 2.7599 2.7945 2.8376 | 2.8634 
SO 3.5563 $ 5901 3.6047 3.6410 3.6916 | 3.7256 3.7679 3.7931 
83 1.7744 t SOS] 1.8224 1. 8584 1.9089 | 4.9424 4.9843 5.0097 
5 | 6.4060 6.4395 6.4538 6.4896 6.5399 6.5733 6.6151 6.6403 
ST deg 10.2212 10.2545 | 10. 2688 10.3046 10.3546 | 10.3881 10.4298 10.4547 
M minimum] 1.6443 1.6891 1.7083 1.7559 1.8219 1.8657 1.9200 | 1.9524 
Angle <A for| } 
M mini-} } 
ruin | 17° 44’ 48° 12’ 48° 24’ 48° 52’ | 49° 28’ 49° 51° 50° 197 5O® 35’ 
TABLE OF VALUES OF M SHEET 2 
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VALUES OF THE Ratio R 
Values of |” 7 _ 
the Angle A. 2-1 Q-4 7-3 5-2 8-3 3-1 10-3 7-2 
3 deg “19.6080 | 21.9964 | 22.7925 | 24.3847 | 25.9770 | 29.1615 32.3460 | 33.9383 
5 11.9756 | 13.4098 | 13.8879 14.8439 15.8001 7.7123 19.6246 | 20.5807 
7 8.7093 9.7349 | 10.0769 | 10.7605 | 11.4444 | 12.8119 14.1795 | 14.8632 
10 6. 2665 6.9863 7. 2263 7.7062 8. 1861 9. 1459 10.1057 10. 5856 
15 4.3813 +. 8642 5.0252 5.3471 5.6691 6.3130 6.9569 2789 
20 * 3.4559 3.8214 3.9432 4.1868 +. 4305 $ 9178 5.4051 5.6487 
25 2.9179 | 3.2137 3.3123 3.5094 3.7067 +1010 4.4954 $6925 
30 2.5773 | 2.8273 2.9106 3.0773 3.2439 3.5773 3.9106 1.0773 
35 2.3538 2.5717 2.6444 2.7897 2.9350 3.2255 3.5161 3.6614 
40 2. 2084 2.4028 2.4677 2.5972 2.7269 2. 9861 3.2454 3.3750 
45 2.1213 2.2981 2.3570 2.4749 2.5927 2.8284 3.0641 3.1820 
50 2.0832 | 2.2464 2.3008 2.4095 2.5184 2.7359 2 9535 3.0622 
55 2.0925 | 2.2451 2. 2960 2.3977 2.4995 2.7029 2.9064 3.0081 
60 2.1547 | 2.2990 2.3471 2.4433 2.5395 2.7319 2 9243 3.0211 
65 2.2865 2.4244 2.4704 2. 5623 2.6543 2. 8382 3.0221 3.1140 
70 2.5261 2.6591 2.7035 2.7922 | 2.8809 3.0582 3.2356 3.3243 
75 2. 9671 3.0965 3.1396 3.2258 3.3121 3.4846 3.6571 3.7434 
80 3.8948 $.0217 +. 0640 +. 1486 4.2332 $4025 4.5717 1.6563 
83 5.1102 5.2362 5.2781 5.3622 5.4461 5.6141 5.7820 5.8660 
85 6.7406 | 6.8661 6.9079 6.9915 7.0752 7.2425 7.4098 7 4934 
87 | 10.5550 | 10.6802 | 10.7219 10.8054 | 10.8888 | 11.0557 11.2226 | 11.3061 
| 
M. minimum} 2.0809 | 2.2393 2.2916 2.3955 2.4986 2.7028 2.9045 3.0045 
Angle A for 
M mini- 
mum 51° 34’ 52° 39’ 523° 30’ 53° 37° 54° 12’ 55° 16’ 6° 12° 56° 3S 
TABLE OF VALUES OF M SHEET 3 
ally two values of the angle a which wiil Formula for spiral gears at 90-degree 
give a value of M fulfilling the condi- angle. 
tions. The angle a which should be Let 
used in these circumstances is the one T = Teeth in wheel 
which gives the largest angle of spiral to r = Teeth in pinion 
the driving gear. p Normal diametral pitch 
The complete calculations for the case D — Center distance 
above are here appended. - Speed of pinion T 
> , \ - = 
Angle a= 62° 51 Speed of wheel , 
Pitch diameter of pinion 1 — Center angle of pinion 
(go a ) 6 Center angle of wheel 
? 16 
7a See & 7.0! * - 
p cos. 62°51 5 X 0.4563 j Center distance 
Pitch diameter of wheel — ek ae ) 
2p\sim.a Cos. a, 
: ? : 40 8 ' , . 
p sin 62°51 5 X 0.8898 99! For any given ratio R, 
’ 
: 7 D M 
Twice the center distance 16.002 p 
> i i , 0. 
Center distance inaccuracy I where 
It will be seen that this method gives R : 
results quite accurate enough for every M 1( — a -) 
practical purpose. It is also a_ rapid d 
- 4 an 
method—five minutes suffices for obtain- 
. . ) 
ing the angle required to fulfil the con- M : p 
ditions. , 
VALUES or THE Ratio R 
Values of Gi 7 7" 
the Angle A.) 4-1 9-2 5-1 6-1 7-1 s-1 9-1 10-1 
3 deg | 38.7151 | 43.4919 | 48.2687 | 57.8223 67.3759 | 76.9295 | 86.4831 | 96 0367 
5 | 23.4491 | 26.3175 | 29.1859 | 34.9227 40.6595 | 46.3963 | 52.1331 | 57 S699 
7 16.9146 | 18.9659 | 21.0173 | 25.1200 | 29.2227 | 33.3254 | 37.4281 | 41.5308 
10 12.0253 | 13.4650 | 14.9047 | 17.7841 | 20.6635 | 23.5429 | 26.4223 | 29.3017 
15 8.2448 9.2107 10.1766 12.1084 14.0402 15.9720 17 9038 19. 8356 
20 6.3797 7.1106 7.8416 9.3035 | 10.7654 | 12.227: 13.6892 | 15.1511 
25 5.2841 8756 6.4672 7.6503 8.8334 | 10.0165 | 11.1996 | 12.3827 
30 4.5773 5.0773 5.5773 6.5773 7.5773 8.5773 9.5773 | 10.5773 
35 4.0972 4.5331 1 9689 > S406 6.7123 7.5840 8 4557 9.3274 
10 3.7639 $.1528 4.5417 5.3195 6.0973 6 8751 7.6529 8.4307 
15 3.5355 3. 8891 $2426 | 4.9497 ». 6568 6 3639 7.0710 7.7781 
50 | 3.3886 3.7149 4.0413 + 6940 > 3467 » 9994 6 6521 7 3048 
55 i 3.3133 $. 6185 3.9237 4.5341 5.1445 > 7549 6 3653 6 9757 
60 |} 3.3092 | 3.5984 3 8865 4. 4638 5.0411 » GIN4 6 1957 6.7730 
65 | 3.3899 | 3.6657 3.9416 $4933 5.0450 » 5967 6 1484 6.7001 
70 3.5903 | 3.8564 4.1224 4 6545 5. 1866 » TIS7 6 2508 6 78290 
75 4.0022 4 2610 + 5198 5. O374 5.5550 6 0726 6.5902 | 7.1078 
80 | 4.9102 5.1640 5.4179 5. 9256 6.4333 6.9410 7.4487 7.9564 
S83 | 6.1179 6. 3698 6 6217 7.1255 7.6293 8 1331 | 8.6369 | 9.1407 
85 7.7444 7.9953 8 2463 8 7482 9 2501 9 7520 10.2539 10 7558 
S7 deg. 11.5564 11. 8068 12. 0571 12.5578 13.0585 13.5592 14.0599 14 5606 
M. minimum 3.3018 3.5956 3.8865 1 4613 5.0286 5 5899 6.1471 6 7000 
Angle A for 
Mmin i-| 
mum 57° 47° 58° 48” 59° 41’ 61° 10° 62° 24 63° 26’ 64° 20’ 65° 6 
TABLE OF VALUES OF M. SHEET 4 
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Minimum value of M is where tan. a 
—~R 
Method of calculation given D, R and 
p. 
- D 
(1) Select r so that M ( in M = ?) 
evceeds the minimum. 


(2) Find the value of a by plotting 3 
values of M from the tables. 








A Draftsman’s Triangle 
By J. B. HASKELL 








The cut shows some alterations that I 
have made in an ordinary 30x60-degree 
celluloid triangle that have proved to be 
very convenient and useful. I cut the in- 
ner sides to angles of 20 degrees and 15 
degrees, and made a protractor from 8 to 
20 degrees. The other cut place is a sec- 
tion liner. It was made by making two 
straight cuts through the material, each 
cut taking out 32 inches or leaving 1/32 
inch opening. These cuts are then joined 
by V’s cut in from each side as shown in 
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A DRAFTSMAN’S TRIANGLE 


section, thus making the small piece free 
to slide 1/16 inch (or whatever amount 
may be desired) but held from dropping 
out. In use the forefinger is pressed on 
the small slide and the triangle held by 
the other fingers. A line is drawn, then 
the finger slips the slide to the right and 
presses down and holds it. Then slide 
the triangle the 1/16 inch till it stops. 
With a little practice section lining can 
be done rapidly and accurately. Different 
spacings may be made according to 
whether the 30-degree or 90-degree side 


is used to rule from. 








The Mexican post-office department is 
preparing establish an automobile 
mail route from Iguala to Chilpancingo, 
the capital of the state of Guerrero. 
This is a distance of 69 miles and the 
specifications call for round trips every 


to 


day of the year to be made in 5 hours 
each way. This will be over a new 
roadway forming part of the Mexico- 


Acapulco highway. It is said to be the 


longest automobile route yet established. 
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Dataon Manufacturing Machine Tools’ 


The extensive set of special tools re- 
quired to make a modern machine tool 
on a manufacturing basis and to attain 
the degree of accuracy required is indi- 
cated by the tool equipment for making 
the spiral-head swivel for a_ universal 
milling machine. The tools required for 
making it are listed below: 

a Boring fixture and 
board 

b Counterbalance for grinding 

ec Driver for turning 

d Counterbore for spindle rear-washer 


tools in cup- 


seat 

e Jig for drilling front-bushing screw 
holes 

f Reamer for index stop-pin hole 

g Taper reamer and test plug 

h Roughing and finishing taper reamer 

i Arbor for turning 

ji Jig for drilling worm-shaft bushing 
screw hole 
k Jig for drilling oil and screw holes 


By Luther D. Burlingame ¢ 








A topical discussion upon a 
subject of importance and wnter- 
est to mechantcs, with details of 
feeds and speeds used in mill- 
ing, the rate of production, the 
amount of material removed and 


power required. 




















Ameri- 
and In- 


*Presented at joint meeting of 
can Society of Mechanical Engineers 
stitution of Mechanical Engineers. 

‘Chief draftsman, Brown & Sharpe 
facturing Company. 


Manu 


the production of such parts. Figs. 1 and 
2 show this fixture in the cupboard made 
to store it when not in use, and in front 
is a spiral-head swivel for the manufac- 
ture of which the fixture was designed. 


the end of each rail prevents the carriage 
from being run off onto the floor. 

This boring fixture is of special in- 
terest in that it can be set to bore the 
swivel in three positions without remov- 
ing it from the fixture. As set in Fig. 1 
it is in position to bore holes A. After 
these are bored the swinging plate B 
is unclamped and the upper part of the 
fixture turned end for end so that other 
holes on the opposite side to the holes A 
can be bored. The swinging plate B is 
then turned at right angles to its former 
position and the upper part swung on 
trunnions provided so that lugs C can be 
clamped by bolts D upon the seat E, as 
shown in Fig. 2. This brings the fixture 
in position to face at F, and bore the 


hole for the spindle bearing, etc. The 
cover J, hinged to allow placing the 
work in the fixture, is clamped by a 


strap K which can be loosened and turned 
half way around to disengage it from 











l Jig for finishing drilling-spindle stop 
pin 
m Milling cutter 
n Fixture for graduating 
o Fixture-testing graduations 


hole 


p Test plug 
q_ SBushing for testing rear bearing 


r Device for testing 


A BorING .FIXTUR! 


Among these tools the fixture for bor- 
ing has been selected as typical of the 
the equipment for 


extent of necessary 


Two VIEWS Oo! 











The boring bars and cutting tools have 
their proper place in the top section of 
the cupboard, being so grouped that the 
for use in each position are to- 
gether. The fixture itself is placed on a 
carriage in the lower part, this carriage 
being mounted on wheels which are 
guided on a track. When the front door 
is opened a section of track attached to 
it and matching the track in the cupboard 
provides that the carriage can be drawn 
out to a position where it can be readily 
lifted bering mill. A hook on 


tools 


onto the 


4 BORING FIXTURE FOR SPIRAL-HEAD SWIVELS 





Fic. 2 


the cover without removing the bolt. The 
lug G is for the insertion of a bar to aid 
the workman in swiveling the fixture so 
that one man can operate it. The plug H 
fitting in a taper hole for each position 
insures the setting of the fixture so that 
all holes will be in perfect alinement. 
The slot M is for the insertion of a taper 
wedge which, coming against the face 
of the swivel, locates it in proper position 
before it is clamped in place. When 
not in use the cupboard is completely 
closed and locked. 
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MILLING Top AND BOTTOM OF MILLING- 
MACHINE TABLES 


Fig. 3 is an example of milling in which 
the top of one table and the bottom of 
another table of a universal milling ma- 
chine are milled at one traverse of the 
machine, the milling being done on a 
Brown & Sharpe No. 5-B heavy plain 
milling machine. At the completion of 

















3. MILLING Top AND ®BOTTOM OF MILLER TABLES 
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Milling done on_ No. 5 B. Heavy. Plain Milling Mach, Lot 25 
Operation Milling Top and. Bottom _of_50_No. 1 Univ.Mill. Mach. Tables 
Photograph Negative C - 1045. Date June 3.1907. Brown _& Sharpe Mig. ees 9 . RI 
Cutter | Feed Size of Cut } Material 
a 
R.P.M Speed. Diam, | Style Matl. | ae ad wiath] De I ] 
| | { 1 t 
65 1- 9's'| Side itigh I | 
r 80 4 Side Hiss, | | 1 
26 r 55 ¢ Side Teiet, I, 5 Le on2sh2 e 18 9.995 Hard Cast lron 
] 48 7% |Plain High, | i - . 
2 3-4) Plain arbon|| | 
47' |2- 6*4]Slott oe, | 
a ___| Speed |} —— -— EEE 
. “a i 0 rr ’ 
rey \exs - | £ 
‘ r 
/ a Gam, 
| Cw 
= — . J 
ame MV at 
Fic. 4. DATA CARD FOR MILLING OPERATION 


and the data given are for regular pro- 
duction under manufacturing conditions. 
It will be noticed that while the large 
cutters are of high-speed steel, the small 
cutters running at much iower surface 
speed are of ordinary carbon steel. 

HEAVY MILLING 


AN EXAMPLE OF 


An example of heavy milling on a ma- 


chine of the same size and type as used 
for the milling-machine tables is to be 
had in tests made on a steel block of 


65,000 pounds tensile strength. Eighteen 
cubic inches of metal were removed per 
minute. The output of the motor 
21.05 horsepower, making 0.85 cubic 
inch removed per net horsepower. At no 
time during the test did the machine show 
signs of distress or appear to labor ex- 
cessively, and the notable absence of 
vibration was emphasized in the follow- 
ing manner. A was placed upon 
its edge at one end of the table with its 


was 


coin 


sides at right angles to the axis of the 
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MILLING OPERATION 


Fic. 5. CONTINUOUS 
the cut one table is removed and the 
other one, which has beer milled on the 
top only, is turned over so that the bot- 


tom may be milled while a rough cast- 
ing is put in its place and the cut re- 
peated. This illustrates economy in 


handling the work as well as in the time 
of milling. In Fig. 4 is a data sheet for 
this operation, made out ona printed form 
such as is used by the Brown & Sharpe 


Manufacturing Company for such tests 


SHARPE INSERTED-TOOTH 
NG CUTTER 


. Brown & 
MILI 


Fic. 


table, and on the opposite end a full glass 
of water was placed. The machine was 
then started and many cuts taken without 
overturning the coin or spilling any of 
the water. 

A feature 
this test efficiency 
speed steel cutters emploved. 
removed 1800 cubic 
out having to be removed from the arbor 
for sharpening. 


connection with 
the high- 
One gang 
with- 


note in 
was the 


of 


of 


inches of steel 


CONTINUOUS MILLING OPERATION 


Fig. 5 gives an example of continuous 
milling Brown & Sharpe No. 5 
vertical-spindle milling machine. In this 
case ten flat-iron bottoms were held in 
a special fixture on the circular milling 
attachment. The table makes 
plete revolution in 4 minutes, thus finish- 
the surface of ten flat in 4 
minutes, or 150 per hour. The fixture is 
so made that the workman can easily re- 
place the work so as to keep the machine 
roing continuously. The cut each 
pi about 8 inches long, 4 inches 
wide at the widest part and about 1/16 
inch deep. 

Fig. 6 shows the style of inserted-tooth 


on a 
one com- 
irons 


ing 
ing 


on 


ce is 


cutter used, this cutter, being of a de- 
sign which avoids undue projection be- 
yond the end of the spindle, allows the 
cutter to be easily removed, and also 
makes it possible to use the same cutter 
on machines with different sizes of 
spindles. 








My Busy Day in Germany 








In the reception room of many German 
machine-shop offices a sign is conspicuous- 
ly displayed bearing this legend 


Sag, was du wilst kurz und bestimmt, 

Lass, alle schénen Phrasen fehlen!' 

Wer untzlos unserer Zeit uns nimmt, 

Bestiehlt uns und: “Du_ sollst nicht 
stehlen.” 

A friend of the AMERICAN MACHINIST 
has freely translated it in the following 
lines: 

Say what you want and say it quick. 

Leave out the useless spiel 

You steal from us by wasting time. 

Beware! “Thou shalt not steal.” 








Many shops are using photography 
an aid to keeping an inve 
machinery and tools. 
ferent points make 
record of the number 
stalled at that date. 


as 
ntory of the 
at dif- 
istakeable 


in- 


Views taken 
an 
of 


unm 


machines 
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Oxy-Acetylene Welding, Apparatus—I 


Owing to the simplicity of the apparat- 
us and the ease of operation, the use of 
the oxy-acetylene process of welding has 
spread very rapidly and its applications 
have multiplied since its introduction into 
this country, less than five years ago. 
Today it has become one of the necessary 
adjuncts of the uptodate machine shop, 
and a large number of foundries have al- 
so installed the apparatus, while those 
that have not are contemplating so doing 
or placing orders for it. 

This has caused many new firms to 
start in the manufacture of welding ap- 
paratus, with the result that there is a 
choice of several ways of obtaining the 
necessary gases. They can either be 
bought in retorts in which they are 
stored, or apparatus for generating the 
gases on the premises, by several differ- 
ent methods, can be obtained. 

Likewise, numerous styles of torches 
can be obtained in which to mix the gases 
and produce the flame used in the weld- 
ing. Almost all of the metals are being 
welded in the manufacture of various 
articles. 


POWER OF GASES 


The rapid development of this system 
of welding and the inert power of the 
gases used in the process has caused 
many fatal and damaging accidents. 
Anything as powerful as the two gases 
used, which generate a heat of 6300 de- 
grees Fahrenheit, must of necessity be 
dangerous to use when handled by those 
ignorant of their nature and the way in 
which they act. But when these same 
gases are handled intelligently and prop- 
erly, their great power can be safely 
made to lighten man’s labor by enabling 
him to manufacture products in a quick- 
er, easier and more economical way. 

Thus, while the process is here to stay 
and several firms make apparatus in 
which the gases can be safely controlled, 
it seems to us time to sound a friendly 
note of warning to those who are trying 
to cheapen the apparatus, as they thus 
make these gases dangerous to handle. 

The subject has become so important 
that the National Board of Fire Under- 
writers has held several meetings in 
which to discuss restrictions that have 
been suggested. These have thoroughly 
been discussed and cover the torches, 
piping, generators, storage tanks, scrub- 
bers, etc., and no doubt they will soon be 
adopted and made public. 


APPLICATION OF ACETYLENE 


Although acetylene has been known 
chemically since 1836, when it was dis- 
covered by Edmund Davy, and has been 
used more or less in an experimental 
way since that time, it was only a labora- 
tory product until the year 1894. Due to 


By E. F. Lake 








The growth of the process and 
the inventions that made it pos- 
sible. The power behind the two 
gases and how they have been 
controlled for commercial 
The combustibility and explosive- 
ness of acetylene and the methods 


use. 





of safely applying it for welding 
metals. The chemical combina- 
tions with oxygen that cause it to 
generate light and heat. 

The kind of torches designed 
and used for the mixing and burn- 
ing the two gases with safety. 
The causes of the flame flashing 
back to the torch and the necessity 
of flash-back preventers, as well as 
the kinds used on the various 
torches. The nature of and con- 





ditions produced by the flame as 
it leaves the torch and the effect 
on the metal being welded. 
The impurities in_ the 
gases and thetr effect upon welds. 


two 











I 


the development in the electric furnace, 
calcium carbide was then obtained from 
a mixture of powdered lime and carbon 
that were submitted to the action of the 
high temperatures of the electric furnace. 

This was done almost simultaneously 
by Henri Moissan, in France, and Thomas 
L. Willson, in this country. Through 
the efforts of the latter, calcium carbide 
was made a commercial product and be- 
came a great factor in lighting. 

To the chemist it was known that a 
combination of the acetylene and oxygen 
gases would produce a very high degree 
of heat. Owing to its high explosiveness, 
however, it was a very dangerous mix- 
ture to handle, and it was not possible to 
use it commercially until 1902. 

In other words it took eight years, af- 
ter calcium carbide became a commercial 
product, to develop and perfect a torch 
in which acetylene and oxygen could be 
mixed and safely handled for the welding 
and cutting purposes that it is now large- 
ly used for. 

This torch was so constructed that it 
would prevent the flame from flashing 
back into the gas retorts and thus cause 
an explosion. This was the secret of the 
successful application of these gases to 
the manufacturing and repairing of metal 
products. Since then several different 





designers of torches have successfully 


adopted various styles of flash-back pre- 
venters in the form of fine-mesh wire 
screens, porous earth, automatic stop 
valves, fine tubes coiled up several times, 
many small tubes squeezed into a large 
tube, as well as other methods. 


COMBUSTIBILITY OF ACETYLENE 


The reason acetylene is so highly com- 
bustible and explosive is that it contains 
92.3 per cent. of carbon, the balance 
being hydrogen, a part of which may be 
phosphorated and _ sulphureted, and 
small percentages of other impurities. 
Oxygen has a great affinity for carbon, 
especially in the presence of heat. Thus, 
when an atom of carbon comes within 
the influence of an atom of oxygen, they 
rush toward each other with a _ speed 
that continually increases the nearer they 
approach. 

This speed is similar to that of a body 
falling to the earth. They seldom strike, 
but revolve around each other on an or- 
bit similar to the one in which the earth 
travels around the sun. This combina- 
tion is called a molecule; their coming 
together is what forms combustion; the 
revolving around each other, or the en- 
ergy of motion, produces the heat, and 
the speed at which they travel when com- 
ing together is called the speed of propa- 
gation of the flame. 

The combination of one atom of oxygen 
and one atom of carbon is called carbon- 
ic oxide or carbon monoxide, and is ex- 
pressed by the chemical symbol CO. It 
takes two atoms of oxygen to satisfy one 
atom of carbon and consequently the 
movement of the atoms toward each other 
continues until this point has been 
reached. Then there is no more attrac- 
tion, the movement or energy of motion 
is stopped, combustion ceases, the flame 
dies out, and we have a product called. 
carbonic acid gas or ° carbon dioxide, 
which is expressed by the chemical sym- 
bol CO.. 


EXPLOSIVENESS OF ACETYLENE 


When acetylene escapes into the air in 
a steady stream of small volume, it will 
drift away and become lost in the num- 
erous air currents and have no bad ef- 
fects. If heat is applied at the point of 
escape in the form of a flame, combus- 
tion is started. By controlling the volume 
and flow, a brilliant white light is ob- 
tained that is used for illuminating pur- 
poses. 

If, however, the acetylene escapes into 
an inclosure, such as a room, the vol- 
ume will soon become so great that when 
a flame is applied, it immediately raises 
the temperature and starts an energetic 
movement of the oxygen toward the car- 
bon. The speed of propagation of the 
flame then becomes so great that it almost 
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instantly permeates the entire mass, re- 
sembles a flash of lightning and causes 
an explosion. The real difference be- 
tween combustion and explosion is in the 
speed of propagation of the flame, a high 
speed causing an explosion and a rela- 
tively slow one causing combustion. 

The hydrogen in the air has a tendency 
to retard the rush of the oxygen and 
carbon atoms toward each other, and the 
speed of propagation of the flame is thus 
slower than if the hydrogen were not 
present. For this reason pure oxygen 
is mixed with the acetylene to generate 
the flame for welding purposes, and this 
makes the hottest flame that has ever 
been produced as a product of combus- 
tion. The temperature nearly reaches 
that of the electric arc and is 6300 de- 
grees Fahrenheit. 

As heat starts or greatly accelerates 
the speed of the atoms of oxygen toward 
the atoms of carbon, it has always been a 
very dangerous proposition to compress 
acetylene. When acetylene was com- 
pressed to over 15 pounds per square 
inch a considerable quantity of heat was 
generated and this made it very ex- 
plosive. 


TORCHES NEEDED 


To combine two such powerful gases 
and utilize them commercially, it was 
necessary to use a torch in which they 
could be brought together, mixed and 
then burned at the tip. The torch must 
be light enough to be easily handled and 
at the same time strong enough to hold 
together and withstand the high temper- 
ature to which it was submitted. The 
gases had to be carried close to the tip 
before mixing them, and their quantity 
made as small as possible. Stop valves 
were necessary on each of the gas-supply 
pipes, and these placed in a position in 
which they could be easily handled while 
working the torch. 

To connect to the gas supply it was 
necessary to do it in such a manner as 
would allow the torch to be carried all 
around the job that was being welded. 
This necessitated the use of a good-qual- 
ity three-ply rubber hose that was pro- 
tected against abrasion and kinking by a 
flexible outer cover. The hose should 
be able for five minutes to withstand a 
pressure of 400 pounds per square inch. 
In making connections the hose should 
be clamped to substantial fittings in 
such a manner as to withstand a pressure, 
without leaking, that is twice as great 
as that obtained through the regulating 
valves provided on the system. 


Low-PRESSURE TORCH 


The torch was developed along two dis- 
tinct lines simultaneously, namely, the 
high-pressure and low-pressure torch. 

The low-pressure torch was based on 
the principle of the injector and the 
acetylene was drawn into it by the suc- 
tion produced by the flow of oxygen un- 
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der pressure. The pressure of the oxy- 
gen in the torch and hence its flow are 
regulated by reducing valves on the oxy- 
gen-storage tank as well as by the area 
of the torch nozzle. The acetylene being 
delivered to the torch under a pressure 
of only a few ounces, it is drawn into 
it by the higher speed of the oxygen 
and these are then mixed in a mixing 
chamber near the nozzle of the torch. 

It is essential that the proportion of 
acetylene be constant, and hence it is 
necessary to use reducing valves to con- 
trol the flow of oxygen. The law has 
been well established that the volume of 
fluid sucked by an injector is proportional 
to the square of the velocity of the pro- 
felling fluid. 

An ordinary acetylene-lighting generat- 
or can be used with this torch and the 
cxygen can either be taken from the 
steel bottles in which it is compressed 
and sold or from the different kinds of 
apparatus that generate oxygen on the 
premises. The proportional volume of 
the two gases used at atmospheric pres- 
sure in the low-pressure torch is 1.7 of 
oxygen to 1 of acetylene. More oxy- 
gen than this will cause an oxidizing 
flame and less will cause a carbonizing 
flame. With either kind, good welds are 
not possible to make. It is, therefore, 
necessary that the mixture be kept per- 
manent. 

As the gases are used at low pressure, 
the speed of the mixture issuing from 
the nozzle is but little above the speed 
of propagation of the flame, and hence 
this flashes back occasionally. The mech- 
anism in the torch to prevent this flame 
traveling back past the torch has over- 
come this difficulty, however, and these 
torches are perfectly safe to use. 


MEDIUM-PRESSURE TORCH 


The high-pressure torch had many 
faults and, to overcome these, a medium- 
pressure torch was developed. This has 
almost universally displaced the hign- 
pressure torch, and in this country the 
medium-pressure is called the high-pres- 
sure torch. 

In this medium-pressure torch, boththe 
acetylene and the oxygen are used under 
pressure, the acetylene being taken from 
the storage tank, at from 2 to 3 
pounds pressure per square inch, while 
the oxygen for welding operations is tak- 
en from its receptacle at a pressure of 
about 15 pounds. When cutting, how- 
ever, an extra jet of oxygen is used in 
the torch at a much higher pressure. For 
very thick metal, something like 300 
pounds might be required, but never less 
than 50 pounds is needed, even with very 
thin metals. 

The mixture is then regulated by small 
holes that allow the two gases to flow 
into a mixing chamber and a constant 
proportion of each gas is quite easily 
maintained. By controlling the pressure 
at which the gases flow into the torch, 
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the volume of each is easily controlled. 
In this medium-pressure torch it is 1.3 
of oxygen and 1 of acetylene. 

The higher pressure at which the gases 
are used keeps the speed of the gases 
well above the propagation of the flame, 
and hence flash backs are not as frequent 
as with the low-pressure torch; but if the 
torch becomes too hot, they are liable to 
occur, or the flame may be _ deflected 
back into it by touching the metal being 
welded, or the orifice becoming clogged 
with pieces of metal, dirt, etc. 

Acetylene that has been dissolved can 
be used with this torch as successfully 
as that coming from the generator. 
Where desired, therefore, both gases can 
be used from storage tanks, and do away 
with the trouble of keeping generators 
charged and cleaned. 


CAUSES OF FLASH BACKS 


If the gases travel through the torch 
at their normal speed without any re- 
tardation, there is no danger of a back 
flash that might explode the gases in the 
storage tank. If from the several rea- 
sons previously mentioned or from others, 
the gas speed is retarded, the speed of 
propagation of the flame is liable to be- 
come greater than the speed of the gas 
flowing from the torch. This would 
cause the flame to travel back into the 
supply of gas in the storage tank and 
draw enough oxygen with it to start in 
motion the atoms of oxygen and carbon 
at a speed that would cause an explo- 
sion. 

The pressures of the gases in the stor- 
age tanks are also liable to be reduced 
to a point that would not cause them to 
flow to the pipes and torch as fast as 
the speed of propagation of the flame 
and thus cause an explosion. Carbon- 
aceous material might also clog the ori- 
fice. Other causes of back flash might 
be given, but these are enough to show 
the necessity of having something in the 
torch to prevent the back flash, that is, 
something that will destroy the flame 
and halt its further travel backward. 
Only a few reckless ones have tried to 
abolish its use, and the National Board 
of Fire Underwriters has inserted a 
clause in its new rules that makes 
compulsory the use of a flash-back pre- 
venter in welding torches using oxygen 
and acetylene. 


FLASH-BACK PREVENTERS 


The flash-back preventer of Le 
Simplex torch is an automatic safety 
valve that closes the instant there is any 
back pressure. ; 

The Society B. R. G., of France, caused 
the acetylene to flow through a chamber 
filled with porous earth before it mixed 
with the oxygen, near the nozzle of the 
torch, and thus prevented a flash back. 

In the Fouche torch the acetylene pass- 
es through two fine tubes that are coiled 
several times to prevent the flash back, 
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and in addition to this a safety valve is 
inserted back of the coil. 

The Cyclop torch has a specially ar- 
ranged chamber for stopping the flash 
back of the flame, and in addition to this 
the oxygen is coiled around the head 
of the apparatus to slightly preheat the 
gas and thus maintain a more constant 
proportion of acetylene and oxygen gas, 
in the mixture leaving the nozzle. 

In the Kimball, or Oxy-Carbide Com- 
pany’s, torch 16 small tubes are inserted 
in a 3<-inch tube, thus making the spaces 
so small, through and around the small 
tubes, that the flame will not travel back 
their entire length. 

Le Chatelier’s torch had inserted in it a 
wire screen, through which the acetylene 
passed before mixing with the oxygen, 
to prevent flash back. 

The torch recently designed by W. I. 
Reich contains an automatic valve for 
preventing the back flash. 

The torch of the Harris Calorific Com- 
pany prevents flash back by causing the 
acetylene to travel through a series ot 
fine longitudinal slots that are cut with 
considerable depth in both the blow pipe 
and the handle. 

EXCEPTIONS 

Acetylene has been used with other 
gases, such as illuminating and natural 
gas, for welding and cutting certain kinds 
of metals. Oxygen, likewise, has been 
used very successfully with hydrogen 
and liquid gas, and with gases made from 
gasolene, benzine, naphtha, alcohol, etc. 
These combinations, however, do not 
have nearly as high a degree of 
plosiveness as the oxygen and acetylene 
combination. Therefore, no flash-back pre- 
used on the torches, or at 
seldom 
other 


ex- 


ventative is 


least it is very seen, as this is 
taken care of in 

Where and acetylene are 
mixed, and used for welding 


and cutting metals, a flash-back preven- 


Ways. 
oxygen 


however, 


tative is always used, as this is liable to 
occur at time. If the pre- 
vented from traveling back into the stor- 
age tank, by a flash-back preventer on 
the said tank, the one in the torch would 
at least prevent the burning and tearing 
up of the hose connecting the torch to the 
tank, and it would also stop the 
flame in case the flash-back preventer on 
the tank got out of order. 


any flame is 


storare¢ 


THE WELD 


quality of weld made with 
torches depends entirely upon the 


EFFECT ON 


The 
these 


the 


composition of the gas leaving the nozzle 
and the regulation of the flame: 
it is have reducing 
between the storage tanks and the torch. 


hence, 


necessary to valves 


The one on the oxygen tank should 
control the oxygen so it will enter the 
torch at from 15 to 40 pounds pressure 


per square inch, according to the thick- 
metal that is to be welded, and 
when cutting metals not than 50 
pounds pressure should be used. 


Ness of 


less 
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The reducing valve on the acetylene 
tank should be so made as to allow the 
pressure to be adjusted anywhere between 
2 to 25 pounds per square inch, according 
to the nature of the work. 

The oxygen should arrive at the torch 
in a constant predetermined pressure for 
a given thickness of metal; but the other 
gas may vary, as by varying the speed of 
the combustible gas, the flame can be eas- 
ily regulated so as to produce a flame 
that is between an oxidizing and a car- 
bonizing one. 

CONDITIONS PRODUCED 

A single flame incloses solid particles 
in suspension, the number of which is ‘n 
proportion to the light that it gives. Hy- 
drogen, or more often carbides of hydro- 
gen, are the combustible gases used in 
welding and cutting metals. The flame 
of hydrogen is pale and it, being a sim- 
ple gas, does not hold in suspension solid 
particles. Carbides of hydrogen, how- 
ever, such as illuminating gas, acetylene, 
etc., decompose at the temperature of the 
flame into hydrogen and particles of car- 
bon in suspension, the hydrogen burn- 
ing easily and liberating much heat. 

From this three conditions arise, name- 
lv: 

First. If the quantity of oxygen is too 
small to burn both the hydrogen and the 
carbon, as in a case of acetylene burning 
in the air, the hydrogen will burn first, 
and the carbon heat to a white red and 
produce a flame that is very brilliant. 

Second. If the oxygen is present in 
greater quantity than is required to burn 
up all of the hydrogen and all of the 
carbon, the products of combustion will 
vapor and 
will be 


excess, water 
This flame 


be oxygen in 
carbonic acid 
pale and oxidizing. 

Third. If the volume of oxygen is just 
enough to burn all the hydrogen and all 
the carbon, the products of combustion 
will be oxide of carbon, water vapor and 
carbonic acid gas. The flame will bepale, 
owing to its not holding any particles in 
suspension, and a reducing one. 


fas. 


Frrect OF CONDITIONS 

In the first case there is a loss of heat 
due to the fact that the carbon, which lib- 
erates much heat in burning, is net all 
burned but part of it is held in suspen- 
sion in the flame. The carbon in suspen- 
sion dissolves into iron, at a red heat, and 
forms graphitic carbon. It thus causes 
a lessening of the heat, as well as the 
formation of cast iron in the weld. If, 
therefore being welded, the 
joint is formed with a graphitic iron and 


steel is 


hus a weld is made whose efficiency 
is very low. 
In the second case, all of the carbon 


in suspension is burned and some of the 
oxygen is left over. The carbonic acid 
gas and water vapor formed by combus- 
tion are nonreducing and 
hence the flame is nonreducing. The 
oxygen in excess, therefore, attacks 
steel or iron when heating it up to the 


substances, 
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fusion point for welding and oxidizing it. 
The oxide thus formed cannot be re- 
duced by this nonreducing flame and, 
therefore, will enter the weld. The oxide 
does not enter into combination, or form 
a solid solution with the iron, and there- 
fore a weak, brittle metal is produced. 

In the third case there is just enough 
oxygen to burn all of the carbon in sus- 
pension but not enough to transform this 
carbon into carbonic acid gas; therefore, 
as it comes out of the nozzle it gives off 
oxide of carbon and water vapor. The 
oxide of carbon is combustible and burns 
as soon as it comes in contact with oxy- 
gen. It is consequently a powerful re- 
ducer. In fact, it is the principal reduc- 
ing agent for oxide of iron when smelt- 
ing ore in the blast furnace. The re- 
ducing flame, surrounding the cone of the 
welding-torch flame, aided by the high 
temperature, will change any of the oxide 
of iron that may form in the vicinity of 
the nozzle of the torch and return it to 
the metallic condition. Thus with a 
flame that is well adjusted a weld can be 
formed, by fusion, that is free from both 
carbon and metallic oxide, and an effi- 
ciency of 90 per cent. is often obtained 
in the weld. 

With the oxy-hydrogen process of 
welding, however, there is no fear of 
carbon, and oxidization is the only thing 
to prevent. An excess of hydrogen is all 
that is necessary to prevent this; but if 
the excess is too great, it will cool the 
flame. 

If we start with an illuminating flame, 
with the carbides of hydrogen, as in the 
first case, and decrease the combustible 
gas slowly, the flame will decrease in 
briliancy and suddenly become pale. 
This is the exact point of the disappear- 
ance of the excess carbon. Illuminating 
gas contains about 50 per cent. of hydro- 
gen and but small quantities of carbide 
rich in carbon, such as ethylene and 
acetylene. The decrease in the flame, 
from brilliant to pale, is therefore less 
sharp, but it is possible to regulate the 
feed of the gas by considering the two 
parts of the flame. 

ADJUSTING FLAME 

The flame produced for welding is 
elongated and divided into two parts, one 
of which forms a very brilliant cone, or 
point, close to the nozzle, that is from '4 
to '> inch long. Covering this is an ellip- 
tical-shaped flame, pointed at both ends, 
that has a slight red tint, but is almost 
colorless. 

With the oxygen and hydrogen flamethe 
cone is hardly visible and is very pale, 
thus making regulation by eye quite diffi- 
cult; but at a certain moment the cone 
assumes a rose-violet coloration and this 
indicates the correct quantity of each gas 
in the mixture. With the oxy-acetylene 
flame, however, the contrast between the 
brilliant white cone and the almost col- 
orless covering flame is so great that it 


is easily regulated by sight. 
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Confessions ofa 


Any man who bears the title of profes- 
sor can get commiseration in plenty from 
all except his creditors if he but alludes 
to the underpaid state of the profession. 
Statistics show—well, they show whatever 
the statistician starts out to show, but 
they are popularly supposed to show that 
the teaching profession is underpaid. | 
have heard it said that the average brick 
layer, if he does not go on too many 
drunks in the year, gets more pay for 
his services than the average college pro- 
fessor. I have no doubt it is true. A 
brick layer is a most skilful man. He 
can pick up a brick with one hand, dip 
a heaping tablespoonful of mortar with 
the other and lay the brick in a nice moist 
bed quicker than I can write it, and at 
the same time keep up a running fire of 
profanity that alone would tax a college 
professor. I tried my hand at it once 
not in a spirit of rivalry but in a spirit o 
economy. I had 200 bricks and I haa 
two weeks’ time. It took the two weeks 
to place the 200 bricks so they did not 
fall down; at the same time I also nearly 
lost my wife’s affections. Eventoday when 
she looks at the job I did, she says she 
envies the professional brick layer for 
his easy flow of language. 

To get back to the subject of remuner- 
ation, I want to say that I have at least 
the average man’s nerve, but even with 
that it is fortunate that the treasurer 
mails my salary check to me at regular 
rather than asking me _ to 
call around and draw it in _ person. 
When I get check it like 
robbing the children’s bank that if it were 
not that it is as easy to deposit it in the 
bank as to put a penny in the contribu- 
tion box at church I doubt if I would 
always have the nerve to do it. 


My wife 


intervals 


the seems so 


earn 
her 


the 


often asks me how I 
my money and I have to admit to 
that it is just clear bluff. I bluff 
president and I bluff the boys and the 
public. I go into my and I fill 
up time lecturing on things that I know 
the will not once in a thousand 
chances ever have use. I 
tell them things and insist on their learn- 
ing things that I seriously doubt and that 
I know that other and more able men 
also doubt. I have to do it. We all do 
it. We have to pad out our subjects or 
we could not run a four years’ course. 
We have to teach things as positive facts 
we realize that they are only 


classes 


bovs 


occasion to 


when con- 
jectures because we know by experience 
that boys and young men will not pay at- 
tention to conjectures, but that they will 
absorb truths and untruths alike if pre- 
sented as concrete facts. 

I teach 18 hours per week. I tell the 
president I cannot handle more because 
of the time I have to spend in preparation 
and research and in correcting papers. 


By Entropy 








Dealing with the 
tions of actually earning the 
salary; of nerve and blujj; 


que S- 


in a humorous manner 


which may carry several 


grains of truth. 




















He swallows it because he was a pro- 
fessor and did the same thing. He 
only asks me to do more so that he can 
pass along my reply to the trustees. You 
see, we were all bluffing. As for prepara- 
tion, of course it is absurb. Here I have 
been teaching the same thing in the same 
way for the past five years. “Time for 
preparation!” Why, I could wake up in 
the middle of the night and start off a 
recitation from any part of the course 
without a book or a or any other 
preparation. I ought to brace up and 
change textbooks and rustle up a little 
modern padding for my course. I think 
now I will, next year. To be sure my 
work is mostly mathematics, and all that 
these boys can absorb has not changed 
in 3000 years, but I really ought to 
strengthen my bluff by adding a little of 
this modern stuff, if there is any that is 
not bluff just like the rest of my work. 

And the time correcting papers! Worse 
yet; whenever I can I chuck the stuff in 
the waste basket. Other times I read it, 
snatches here and there. I see if the 
answers to problems right and if 
there is the proper amount of work pre- 
ceding the answer. I seldom look io 
see if it is the that goes with that 
particular answer or not 

The first of each term we try 
e few their work 
make examples of them, just as my father 


note 


are 


work 


to catch 


fellows cribbing and 


used to shoot a crow and hang it up in 


the cornfield. We rely on that to scare 
the fellows into making their bluff as 
complete as possible. 

As to pay. Why do you suppose we 
don’t all leave the profession and get 
better paid jobs? If the pay is so poor 
why don’t we get more? Just because 
we are either lazy or incompetent. And 


then the pay is good. I get close to twodol- 
lars an hour for the actual time thut I real- 
Most of 

fritter 


1 


lv spend working for the college 
the time I 
away. Time 
and we gather in each others’ offices 
(holding conferences!) and kill all of it 
we can. Do you wonder that we do not 
go out and get useful jobs? Who would 
pay me S2 a day to do useful work, say 
turning pulleys or cutting lead screws? 


rest of my waste or 


hangs heavy on our hands 
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Professor 


Your advertisers need not answer in a 
chorus, because I prefer to draw the $2 
an hour so long as I can make the bluff 
go. 

When the best and the worst of the 
teaching profession is said, it only re- 
mains to say that it is a horrible example 
of what may easily happen in any pro- 
fession or any trade. A few weeks ago I 
heard a labor leader in Boston, who said 
that he was hoping to see the time when 
everybody would work five hours per day 
and get five dollars for doing it. That 
was his idea of the ideal job. It repre- 
sents roughly the condition of the teach- 


ing business. When men get so far 
that they get their five dollars a 
day they will find that they need 
jobs that occupy them more _ than 
five hours per day; otherwise they 


will spend the balance of their time won- 
dering how five dollars can be made to 
cover the necessities that go with a five- 
dollar job. “For it is a fact that I believe 
nearly all the victims will agree on, that 
51500 a year is the poorest, cheapest, 
measliest salary there is. A man on 
$1000 is not expected by his neighbor to 
spend much, but when the neighborhood 
finds a man is getting $1500 a year, their 
demands on him cover $2000 out of sight. 
And for just that reason a pro- 
fessor is poor, just because the demands 
of society on him are out of proportion to 
his income and his ability, for it must be 


S2000 


—= 
college 


conceded that when a $1500 or 


professor is fitting boys for S3000 and 


54000 jobs that there must be something 
lacking or he would go out and get the 
jobs himself. 








\ppearance of Solders 








An exhaustive paper on the subject of 











solders, read before the Institute of 
Metals at Manchester, England. thus 
summarizes the effect of various in- 
gredients on t surface appearance 

Solder cont 2 per cent of 
antimony gives, under proper conditions 


surface which is bright, 


of casting, a 


nooth and superior in appearance 


to that of the alloy consisting wholly of 
lead and tin in equal proportions. 
solders containing more than 2 per 
cent. of antimony give surfaces which are 
either rough, spotty, frosty or pimply. but 
the extent to which these defects are 


present does not increase in pr 


to the am antimony added 
Solders containing small 
copper g surfaces, but 
tendency to blister. while 
tities give dull. flat 


Solders 


LIVE ood 


larger quan- 
crystalline surfaces 
containing small quantities of 
silver have a peculiar white 
appearance on the surface 
Zine is detrimental to solder 


7) ¢ 
Most 








440 


AMERICAN MACHINIST 


Some Railroad Shop 


The halftones, Figs. 1 and 2, and the 
drawing Fig. 3 illustrates a pneumatic 
pit jack which was devised to reduce the 
and expedite the application of 
shoes, wedges and stayplates, and, in 
practice it eliminates the services of the 


cost 


“man with the bar” on the floor. In 

these days of heavily counterbalanced 
fool department foreman, Lehigh Valley 

Railroad System Shops, Sayre, Venn. 


By E. H. Deidrick* 


drivers it is often necessary to slip the 
wheel around to use the bar through the 
wheel at all, in which case the undertak- 
ing calls for the application of an ordin- 
ary slow movement jack and plank, or 
some heavy lifting by the men down in 
the pit. 

This produced 


tool has _ successfully 
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Appliances 


the results desired, enabling two men to 
perform the work formerly requiring 
three, and in quick time, which is an im- 
portant item in a fifty-two pit shop. 

It is, withal, an appreciated tool in the 
“shoe and wedge” gangs, which fact, in 
a great many instances, materially pro- 
longs a tool’s period of usefulness. 


DEVICE FOR TWISTING ForGED DRILLS 


The accumulation of stubs of forged 
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in a corner near the toolsmith’s 
fre is a proposition that will sometimes 
make one wish the fellows would “throw 
it in the canal” instead of returning the 
stub to the tool window for a possible re- 


tools 


dressing. The inexpensive device shown 
in Figs. 4 and 5 has reduced our scrap 
pile to a minimum and in its stead we 
have a stock of high-speed steel drills 
that are giving results. 

If we had had facilities for easily ob- 
taining this spiral nut in cast iron with 
the hole cored, that method would prob- 
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Fic. 5. DRILL-TWISTING DEVICE 


ably have been used, but necessity re- 
sulted in an adjustable nut, shown in 
Fig. 5, made up of a series of disks that 
will produce as many degrees of spiral 
as there is room for dowel-pin holes 
around the periphery of the disks, one 
turn in three being ob- 
tained. Under the steam hammer where 
the blow is delivered square, a standard 
length of twist is readily obtained at one 
heat. A copper-faced sledge was pro- 
vided for this job after our toolsmith had 
a flying sliver from the shank end of a 
drill removed from his hand. The %- 
inch tapped holes shown in Fig. 5 are 
for clamping the disks when trying out 
for any twist desired, preparatory to 
drilling for the dowel, which is a loose 
fii, as are also the disks in the block. 
The disks are then hardened. 

Fig. 4 shows partially finished taper- 
shank drills 34 to 15/16 inch and rough 
forgings for 1'4-inch drills. 


inches easily 
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Fic. 4. DEVICE 


Copper GASKETS 


Our copper gaskets for steam and air 


connections are produced as shown by 
Fig. 6, in a way which explains itself. 
No expense was necessary for even a 
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FOR TWISTING ForGED DRILLS 


makeshift power press. The punch hold- 
the 


various 


er shown accommodates several 
punch plates for the 
gaskets used and the thick stripper plate 


with the stroke of the slotter short gives 


sizes of 








MAKING CopPER GASKETS IN THE SLOTTER 
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the advantage of subpress construction 
when setting up, as the punches do not 
have the stripper, also the apprentice boy 
can’t get his fingers where they should 
not be when in operation. The die is 


AMERICAN MACHINIST 
“follow” style and produces a finished 
gasket at each stroke. 

This job keeps the tool-room slotter 
busy and a first-class gasket is produced 
at low cost. While the punch and die, 
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as illustrated by the engraving, are 
of ordinary construction, their ap- 
plication to the slotter cleaned the job up 
quick when we were “long” on gaskets 
and “short” on power punches. 








A Plant With 68,905 


The name Essen at once calls to mind 
the great works of Krupp, the largest 
industrial enterprise in the world. On 
May 1, of this year, the total number of 
employees of the Friedrich Krupp Aktien- 
gesellschaft was 68,905, of whom 6840, 
or practically 10 per cent., were officials. 

This army of employees was divided 
among the various departments as fol- 
lows: Cast-steel works and ordnance 
proving grounds, 37,848; collieries, 10,- 
035; iron-ore mines, 4763; iron works 
on the middle Rhine, 1075; shipping 
agency at Rotterdam, 49; Friedrich-Alfred 
Hiitte (blast furnaces, works and 
structural steel shops), 5665; steel works, 
Annen, 1027; Grusonwerk (armor and 
ordnance works, foundries and chilled- 
iron castings, steel castings and the like, 
and shops for producing forgings, rail- 
material, cranes and hoisting ma- 
hydraulic presses, rolling-mill 
plants and crushing and _ ore-dressing 
plants), 3939; Germaniawerpt (ship- 
yards), 4504. 

What a growth and expansion this has 
been from the beginning made in 1811 by 


steel 


way 
chinery, 


Friedrich Krupp in founding a firm to 
manufacture crucible steel after its im- 
portation from England had been re- 


stricted by Napoleon! Although the firm 
was founded in 1811, it not until 
October, 1816, that Krupp met with his 
making crucible 
has grown 


was 


steel. 
the 


success in 
that beginning 
works that are now owned solely 


first 
From 
mighty 
by his great-granddaughter. 

‘he financial organization is a joint 
stock company having a capital of 180,- 
000.000 marks (845,000,000) owned by 
Mrs. Gustav Krupp von Bohlen und Hal- 
bach (née Miss Bertha Krupp) and man- 


aged by a board of 10 directors. 


WorkK 


Aside from its extent and the multitude 
of its manufactures the firm of Krupp is 
justly famous for its work to aid its work- 
gain better conditions 
that we somewhat inaccurately 
term “industrial betterment work.” It is 
this feature that we will briefly outline 
here. 

This important work had its beginning 
in 1853, with the founding of a sick fund 


INDUSTRIAL BETTERMENT 


men to living 


work 


to award relief in cases of sickness and 
death. Three years later this fund was 
reorganized, as fund for workmen’s pen- 
sions was added, and barracks erected to 
lodge and board 200 workingmen. 
In 1858 a bakery was established, 
this has grown until 


and 
today it is 


Editorial Correspondence 








Notes from the famous 
Krupp works at Essen, 
which include iron and coal 
mines, blast furnaces, foun- 
dries, machine shops and 
everything up to proving 
grounds for guns. 

How the workers 


housed, jed and taken care 


are 


of when they are disabled. 

It requires 140 general 
supply stores, restaurants, 
coffee stalls, etc., jor this 
city of workers. 




















housed in a large building of its own, 
where 300 sacks of flour, weighing 100 
kilograms (220 pounds) each are made 
into bread each day. Twenty kinds of 
bread are produced and sold to the em- 
ployees of Krupp at a price slightly lower 
than that charged by city bakeries for a 
corresponding product. The writer can 
testifv to the excellence of the zweiback 
from a personal investigation. Machinery 
is used throughout for all possible opera- 
tions and the building contains a com- 
plete milling plant where considerable 
wheat is milled. Needless to the 
cleanliness of the place was all that one 
could ask for; in fact. it was remarkable. 

In 1861 the first foremen’s dwellings 
were erected, and in 1863 began the erec- 
workingmen’s dwellings at Alt- 
Westend, with about 160 homes. 

The 
of the workmen’s boarding houses to ac- 


say 


tion of 


next two years saw an extension 


commodate 550 men. Today there are 
two of these workmen’s homes, having. 
accommodations for some 1150 men. In 
the older building the charge is S80 
pfennigs (19 cents) per day for lodging 
and board, or 65 pfennigs (15'4 cents) 
for lodging and the midday meal. In the 


building the charge is 90 pfennigs 
per day. 


newer 
(21 cents) 


READING, SMOKING AND DINING Rooms 


Each building has reading rooms, 
smoking rooms, writing rooms, bath 
rooms, etc. Tickets are sold for baths at 


the rate of 12 shower baths for one mark 


Employees 


(24 cents), or six tub baths for one 
mark. 

In a large dining hall some 3000 men 
dine each noon. The price of the 
dinner is 35 pfennigs (6 cents). A meat 
course is furnished, together with a heavy 
soup. The meat is served in portions, 
while the soup is served so that a man 
can eat as much or little as he will. The 
writer was served one of these dinners 
and found it very enjoyable. 


Over 8600 DWELLINGS 


In 1870 workmen’s colonies were start- 
ed on a large scale, and by the end of 
1872 five sections had, respectively, 70, 
100, 160, 780 and 1300 dwellings. At the 
present time the total number of these 
dwellings is some 8600. 

In 1874 the codperative stores that had 
been purchased in 1868 were enlarged 
and extended. The two following years 
saw the inauguration of industrial schools 
for the wives and daughters of employees 
and for school girls. 

The year 1877 saw the foundation of 
the Life Insurance Society for Employees 
of the firm of Friedrich Krupp, originally 
endowed with 50,000 marks ($12,500). 
During the following decade the work 
already started was continued. In 1889 
a loan fund of 500,000 marks ($125,000) 
was set aside to aid workmen in acquir- 
ing their own homes. 

LOOKING AFTER THE DISABLED WORKMEN 

In 1892 a grant of 500,000 marks 
($125,000) was made for the erection of 
a colony, “‘Altenhof” for disabled and 
pensioned workmen. In 1897 a fund of 
1,000,000 marks (S250,000) was set aside 
for the Aged and Disabled Workmen’s 
Fund to supplement the aid given through 
the other organizations. 

The year 1900 saw the beginning of the 
savings bank for the workmen of the 
cast-steel works of Essen. 

The work of all these activities has 
gone steady forward with ever enlarging 
usefulness. The supply stores for gen- 
eral merchandise now number some 87: 
stores for rough supplies, as coal, straw, 
potatoes, etc., 28; restaurants, 12; beer 
stalls, 10; coffee stalls, 3. 

This very meager outline of the rise 
and development of these institutions at 
the Krupp works shows how early they 
were started in the history of the com- 
pany, and how they have grown and ex- 
tended. The aggregate payments of the 
firm in insurance, stipends and otherwise 
now amounts to upward of 9,000,000 


marks ($2,250,000) annually. 
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Principles of Running Balance 


The article on page 241 on the “Princi- 
ples of Running Balance,” by Mr. Alford, 
is one of the most useful contributions 
to shop science that has appeared re- 
cently. I feel, however, that if his con- 
clusions had been carried a step further, 
they would appear clearer to the non- 
technical mind. 

The condition for exact running bal- 
ance is that in every plane perpendicular 
to the axis of rotation the weights shall 
be in standing balance. 

Let us see if this applies. The “por- 
cupine,” Fig. 1, is obviously in both 
standing and running balance if made 
right and the central shaft and pins are 
homogeneous. Fig. 3 is in standing bal- 
ance, but the material in the planes 
through the two end sets of quills is 
not in standing balance; therefore, the 
porcupine as a whole is out of running 
balance. In Fig. 5 this has been brought 
back into running balance by making the 
standing balance of the two sets of end 
quills balance. The same thing is done 
in Figs. 6 and 7. 








4 


| 
fa | | 


Fic. 8a 
THE SPRING OF A 


When we come to Fig. 8 (reproduced 
in Fig. 8a herewith), however, we see 
that there are three planes which are 
each out of standing balance, the two end 
ones and the middle one. In running the 
porcupine in this state the centrifugal 
force of the middle weight will have a 
great deal more tendency to spring the 
shaft than the other two. In Fig. 9 (re- 
produced in 9a), this springing tendency 
is evercome by the weight a on the op- 
posite quill, while the end weights b, c, d 
and e are each in a separate plane and 
therefore there is not a full and true run- 
ning balance. Now let us see why there 
is a practical balance, as shown by the 
Norton machine. 

Fig. 8a shows (exaggerated, of course) 
the curve taken by the axis of the porcu- 
pine when running at high speed. The 
deflection at g is much greater than at 
hh; consequently the center of mass of 
the body (at high speed) does not coin- 
cide with the axis of rotation. 

In Fig. 9a, weight a counteracts this 
tendency of the original middle weight, 
but weights c and e have, from their po- 





A General Discussion 








Several points of view 
which include the spring oj} 
the shaft being balanced. 
How the Norton machin 
indicates the slightest vari- 
ation of balance and secures 
practically perject results. 




















sition, a slightly greater tendency to 
cause deflection than b and a. Evidently, 
however, this tendency is not greater than 
the sensitiveness of the machine. The 
machine shows a running balance, but if 
a pointer were attached at the center of 
the shaft it probably would not. 

Fig. 10 and 11 show a true balance 
on the machine for the same reason, 
though with a pointer or indicator on the 
middle of its length it would probably 
run out still more in both cases, the pre- 
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SHAFT IN MOTION 


ponderance of weight being on the lower 
side as drawn on each of the three mid- 
dle quills. 

In Figs. 12 and 13 this preponderance 
ig so much greater as to readily account 
for the author’s difficulty in making his 
mathematics agree. The axis of the test 
piece undoubtedly sprang into the shape 
shown in Fig. 8a sufficiently to necessi- 
tate the moving of the weights from their 
calculated position. 

None of these cases, Figs. 9 to 13, in- 
clusive, are absolutely in running balance 
in that they all have the 
shaft due to unbalanced centrifugal forc- 
No matter how large or stiff the sbaft 
under test may be, there will be some de- 
flection no matter how slight the unbal- 
anced force. The Norton machine only 
detects the lack of balance when the de- 
flection is large er when the unbalanced 
centrifugal forces are not equally bal- 
anced on the two bearings. For example, 
in Fig. 9a, c and e are equally distant 
from the bearings. If c were left where 
it is shown and e were placed opposite 3b, 
the machine would not show a balance; 


stresses in 


es. 


nor would it probably show a balance if e 
were moved opposite d, though that would 
depend on the sensitiveness of the ma- 
chine. 

In the case of a crank shaft it does not 
seem to me that a two-bearing machine 
should be used to test a four- or five- 
tearing shaft. Of course, crank shafts 
cannot be made stiff enough to make 
them so free from deflection as the por- 
cupine. Unless the portion between each 
pair of bearings is in balance by itself 
or is balanced by the part between the 
next pair, there is bound to be an unnec- 
essary pressure brought on the bearings 
themselves, due to unbalanced centrifu- 
gal forces. 

In any case where an apparent balance 
is obtained in violation of the rule given 
at the beginning of this article there is 
likely to be a variation in the balance 
as shown by the machine at various 
speeds, for the centrifugal force varies 
as the square of the number df revolu- 
tions per minute while the deflection 
under stress varies with the weight or 
force applied. It might easily happen 
that a crank shaft might be out of bal- 
ance in one direction at low speeds and 
yet deflect sufficiently under higher 
speeds to show (and to be) out of balance 
in the opposite way. 


E. H. Fis 








Mr. Fish ignores the fact that the Nor- 
ton machine does provide for indicating 
at any number of points; it is not limited 
to two points. Also, that the scriber de- 
tects the slightest deflection, even when 
the pendulum indicator does not show 
any movement. 

He forgets that while there are forces 
at work in revolving bodies it does not 
necessarily follow that they have any 
effect upon the smoothness of running 
of the body in practice. 

The Norton machine is intended, not to 
but 
to locate such errors from running bal- 
ance as will enable a workman to under- 
stand do to cause the body to 
revolve smoothly and quietly in its place 
in a machine, and that is exactly what 
the “porcupine” did in all 
a running balance was shown. 

There may be a difference between a 
“practical” running balance and a 
“technical” running balance. If there is, 
we in practical life do not care; all we 
want is to understand how to secure the 
smooth running of our revolving bodies, 
and this machine enables under- 
stand it, while the technical explanations 
never have. 


discuss technically certain “forces,” 


what to 


cases where 


us to 








C. H. Norton. 
The description of the machine gave 
the impression that we depend on the 


needles (eyesight) to detect balance. If 
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he had explained the use of the pencil 
points, Mr. Fish would have understood 
that even when the needles are compara- 
tively still, the pencil will show error. 
When the needles are still, however, 
we call the balance “good enough,” just 
diameter correct when the 
although all 


as we call a 
micrometer 

know that the measuring machine might 
prove that there was an error of 


0.0000000000001 inch. 


says so, we 


j. C. SPENCE. 








[In all previous discussions of this sub- 
ject the revolving body has been assumed 
to be rigid, the spring of the shaft indi- 
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cating a new viewpoint which may be 
fairly called a discovery due to the use 
of the Norton machine. 

While this spring must theoretically be 
present in the cases referred to, it seems 
to us a superrefinement to consider it in 
most cases. It does develop in automo- 
bile crank shafts, as the machine has 
shown, and for the testing of which it 
was originally designed. Such shafts are, 
however, springy, flexible things, while 
them the condition laid down in 
Mr. Fish’s second paragraph cannot 
be realized exactly or even approxi- 
mately except by the addition of balanc- 
ing cheeks opposite the crank throws, 


in 
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which, we imagine, few automobile de- 
signers or builders would seriously con- 
sider. The lesson taught by the test of 
such cranks is that they should have at 
least a center bearing and preferably a 
bearing wherever a place can be found 
for it. 

The Norton machine provides a means 
of putting parts in perfect running bal- 
ance provided their form is maintained. 
but in many cases, of which automobile 
crank shafts are one, this can only be 
secured by adequate bearings, and even 
without this maintenance of form it puts 
them in running balance as that term has 
always been understood.—Ep. ] 








Economic 


After the specifications described in a 
previous article, page 393, had been 
gotten up, an investigation was made to 


determine the most suitable size of air 
hose and leaders for use in cennection 
with work with the ordinary pneumatic 
tools used in a shipbuilding plant and 
hoists up to three tons. It was found 
that there were in use at that time about 
nine different sizes of hose between 34 
inch and |} inch. This hose was not 


carried in any one department, but un- 
der the various departments then exist- 
ing in the yard? so that in the case of an 
urgent call for hose by one department, 
it was necessary to provide in addition 
the all the fittings, manifolds, 
etc., that belonged to that particular size 
of hose, in all probability, it would 
not fit the manifolds and fittings used 
bv the department requesting the hose. 
It was at apparent that a number 
of advantages would accrue from the use 


to hose 


as, 


once 


of as few sizes as possible, among the 
most marked of these being the follow- 
ing: 


1. Many complications and much con- 
fusion of hose and fittings would be done 
away with, resulting in a considerable 
saving of time in picking out hose and 
fittings. 

2. A considerable saving in cost could 
be eflected by buying large quantities of 
a certain single size instead of smaller 
quantities of a number of varying sizes. 


3. It was also believed that the 34- 
inch hose, which was then in common 
use on all hammers, drills, air hoists, 
etc., was somewhat too large and that a 
smaller size could be used with equal 
satisfaction at a considerable reduction 


In Cost. 
Tests were first made on a pneumatic 
drill running light with a 50-foot length 


of -inch hose and a 10-foot leader of 
7/16-inch hose. The full line pressure 
of 80 pounds was allowed to pass 
through the drill; gages were placed 
Fhese investigation were conducted prior 
t} onsolidation of departments at navy 
d inder Secretary Newberry and at the 
ne they were made each department had 


hose 


Wh suppl f 


al Size of 


By R. D. Gatewood * 








Determining the best siz 
of air hose for pneumatic 
tools used ina shipbuilding 
plant. 

Finding the smallest siz 
that can be used economi 
cally in 50-joot lengths. 
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Air Hose 


40 pounds, there was not a perceptible 
diminution in the number of revolutions 
per minute of the machine, which re- 
mained at 525 for all pressures at the 
machine between 80 and 40 pounds. 

From the above it is seen that in or- 
der to determine whether or not the hose 
supplied sufficient air for the drill under 
working conditions, some form of work 
must be given the drill to do, and it was 
first suggested that the drill be used on 
an actual drilling test. This idea was 
abandoned for the following reasons: 1. 
it would be difficult to give the drill a 


Navy 
constant feed; 2. difficult to keep the 
in thé line where the air was taken machine pressure constant due to irreg- 
off and at the drill immediately be-  ularity of feed, dulling of drill, and the 
fore entering the machine. The revo- nonhomogeneity of material drilled; and 
Host | 
—— slam aed Actual | 
Line Pres Machine Fulcrum | Load on Revolu- 
Size Lengt Leader, sure Pressure, of Lever, Break, tions per Horse- 
Inches beet incl Pounds Pounds Inches Pounds Minute powet! 
7 : 2) sO sO Is 10 7 051 
: me) sO) 70 Is 1 7a 0.51 
: 25 sO 70 IS 10 179 0.51 
> 0 sO 79 IS 10 179 0.51 
; oo 10 SO 76 Is 10 72 0.47 
‘ of) 10’ sO 7 Is 10 164 0.45 
rABLE 1. TEST OF A PNEUMATIC DRILI 


lutions per minute of the drill were taken 
with a tachometer for various pressures, 








3. difficult to bring the drill to the same 
degree of sharpness after each test, and 


and it was found that until the line pres- impossible to allow for the dulling of 
sure was reduced to 45 pounds, giving a the drill during the tests at different 
corresponding pressure at the machine of speeds. 
l . 
Host } 
oi Leader Lire Pres Machine Fuleru scule Revolu 
Size Length, yy-inch. sure Pressure of ls ! Reading, | tions per | Horse- 
Inches Feet Feet Pounds Pounds | Inche Pounds Minute powet! 
mr 0 SO 77 Is 10 15 i 
nO) sO 7s 1s 20) | 93 0.53 
w sO 7 Is } 0 | 75 0.64 
0 SO | 749 1S 35 } 66 0.66 
3 0 10 SO bo) Is 10 112 
: 40 10 so 70 1S 20) oO 0.51 
; m0) 10 sO 7 1s 0) 72 0.62 
; } 0 | 10 | SO 70 1S > 62 0 62 
; 0 10 | SO 70 1S 10 115 
; ni) | 10 | SO 71 IS 20 | 91 0 52 
; 0 | 10 SO 73 Is 30 | 74 0 64 
; "1 10 SO rie) IS 35 | 65 0 63 
j ) sO 7s 1S 10 121 
0) | SO) 7u Is 20) Q7 O 55 
} a) } sO 70 IS 30 } 77 0. 66 
; 4) sO 7u IS a) 69 0.69 
TABLE 2 TEST OF A SECOND PNEUMATIC DRILI 
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TESTING DEVICE FOR PNEUMATIC TOOLS 

For the above reasons a form of Prony 
brake was devised that answered all pur- 
poses remarkably well. It is shown in 
Fig. 1. The apparatus for the test is as 
follows 
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amount of work done, and that when the 
leader was put on, the pressure and work 
fell slightly in both cases, a _ slightly 
greater drop being shown in the case of 
the 5<-inch hose. 


In Table 2 the scale reading was 

















PrRONY BRAKE USED TO 


The drill A; vise B for holding it; 
gage C, reading by 5 pounds to 100 
pounds at the machine; another similar 
gage at the line (not shown); a pulley D 





Test PNEUMATK 


Ti OLS 


kept constant at 10 pounds by means 
of the adjustment nut 7. A somewhat 
larger drill of another make was then 
used and the following data obtained: 








Host 
| Hight Line Pres- Hoist Gage 
Size, | Length, | Leader, of Lift, sure, Pressure, 

Inches Feet Feet Feet. Pounds. Pounds. I to | Horsep 
2 lO SO 7 1 1032 rt) 
? 25 10 sO re 1.14 1 67 
4 or io Ww SO 62 1 32 1 34 
; I 10 io SO 62 1 30 l 7 
; +0 Ww sO) 7 1 14 1 67 
: ) 10 so) 44 .: 1 
; 0 tb 10 sO 62 l 4 1 36 
| Ta) Ww 10 sO 62 l 0 1, 37 
: 75 10 sO 70 1 103 1 oe 
? 75 10 S7 74 17 1 om 
P 75 10 10 SO 60 i 1 34 1 
; 73 10 10 SO 60 | 1 3] + 
18 5 10 SO : l +4 l +1 
2%-inch plate, 5 feet wide, 20 feet 1 inch long, 6000) pounds load 


TABLE 3. TEST OF A 3-TON PNEUMATIC HOIST 


keyed to the drill spindle 
inches diameter, with 1'.-inch face); a 
water pan E; the brake itself F, resting 
on the knife edge G; and the scale H. 
The force on the brake was varied at 
will by means of the nut J. 


(pulley 6 


THe Tests 


From Table 2 it is shown that for 
the small horsepower developed, that is, 
0.51, the 5,-inch and 34-inch hose with- 
out leaders showed the same pressure at 
the machine and exactly the same 


Test OF A SECOND PNEUMATIC DRriLt 

From the above data, which agree ex- 
actly with results in Table 1, it is shown 
that the -inch hose is perfectly cap- 
able of supplying a sufficient quantity of 
air to the machine both with and without 
leader te enable it to do practically the 
same amount of work as though 3,-inch 
hose had been used. (Note: Drop in pres- 
sure and work in consequence of use of 
leader.) 

This test was made with four different 


scale readings, readings being kept con- 
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stant by means of the adjustment nut /. 
Test was then made with a three-ton 
hoist and the following data obtained: 

The results in the above table bear out 
those of Tables 1 and 2, showing that 
for all practical purposes 5,-inch hose 
is equally as good as 34-inch and that 
a marked drop in pressure and work oc- 
curs upon the use of a leader, 

The following sizes of hose were de- 
cided upon for use in this department: 
1',-inch for mains; 5,-inch for branches 
from main for drills, hammers, etc.; and 
7/16-inch for leaders. 

The advantages of using only 5.-inch 
hose in place of 34-inch, 5,-inch and 

-inch are: (1) that 
about three cents less per foot than 
inch and furnishes a better supply of 
air for the tool than half inch; (2) con- 
siderable reduction in actual cost of fit- 
s-inch hose can be had 


-inch hose costs 


tings for the 
from the cost of similar fittings for 34- 
inch hose. 








A Reversible Ratchet Wrench 


By L. DEACON 








The line cut shows a reversible ratchet 
wrench which we use in the shop for tap- 
ping, etc. The advantage of the tool for 
many kinds of work is that once set to 


--- 7 —_ 





Cypzo 


REVERSIBLE RATCHET Tap WRENCH 

















Fic. 2 THE REVERSIBLE RATCHET 


WRENCH IN OPERATION 


turn in the desired direction, the tap 
cannot be turned any other way. 


, 


Fig shows a man using it on a valve 


body 
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Turbine Pump Characteristics 


The modern centrifugal pump has 
taken a position of ever increasing im- 
portance among the various types of 
pumping machinery of the world, and in 
the last few vears its field of usefulness 
has increased from one of limited ex- 
tent and small importance to one that 
embraces almost every pumping service. 

Since the modern centrifugal pump is 
the growth of a very few years, and is 
the result of scientific design on the part 
of a few engineers, among the general 
engineering public there is still to be 
found a great deal of ignorance as to 
the real merits, capabilities and limita- 
tions of this type of pump. 

It is the purpose of this article to 
bring out and discuss various character- 


istics of turbine pumps that must be 
clearly understood in order to properly 
select the most suitable type of pump 


for any particular service and to operate 
it most efficiently when in service. 

The characteristics of the centrifugal 
or turbine pump depend directly upon 
the design and by its modification a wide 
variety of characteristics may be secured, 
making these pumps suitable for almost 
any class of service desired. The hydrau- 
lic design of the centrifugal pump is far 
from simple and requires an extensive 
theoretical knowledge of the subject as 
a large amount of experimental 
many diffi- 


well as 
work to properly 
cult problems involved. 


solve the 


CHARACTERISTICS 


The operation of almost any type of 
illustrated 
plotted 


machine can be most easily 
and understood by 
curves showing the relations between the 
variables entering into the problem under 
consideration. With the turbine pump the 
usual condition for 


drawn is for con- 


means of 


simplest and most 


which these curves are 








By Frederick Ray * 








An explanation and dis- 
cussion of the relations of 
head, power and efficiency 
to the output of a turbine 
pump. With usual design 
of ampeller blades, an in- 
crease of water output en- 
tails a decrease of head and 
only a small increase in 
power required. This is a 
sajeguard against motor 
overload in case of pipe 
breakage ‘ 

Closing the discharge 
pipe entails only a compar- 
atively slight increase of} 
head and a great reduction 
of power, thus protecting 
both the piping and the 
motor jrom overload. 

The best means of capac- 
ity regulation is by speed 
variation, resulting in a 
material saving in power, 


as opposed to control by 








throttling. 














*Chief engineer, Alberger Pump Company, 


New York City 

requiring in this 
case for the complete illustration of 
the action of the pump, distinct 
curves: One showing the rélation between 


Stant-speed operation, 


three 


the capacity and head, one between capa- 
city and power, and one between capa- 
city and efficiency. 

Fig. 5 shows such a set of curves de- 


rived from the test of a 10-inch single- 
stage turbine pump operating at the con- 
stant speed of 1125 revolutions per nin- 
ute, a halftone of which is shown in 
Fig. 3. In this case the curve marked 
“Head” shows the variation of total head, 
which is the sum of the heads on suc- 
tion and discharge of the pump, as the 
capacity is increased from zero up to the 
maximum quantity of water that can be 
forced through the pump, with the dis- 
charge wide open. The curve marked 
“Brake Horsepower” shows the variation 
in power required to maintain the speed 
constant, as the capacity is increased as 
above, while the curve marked “Effi- 
ciency” shows the variation in the effi- 
ciency of the pump under the same condi- 
tions. 


HEAD CURVE 


From this curve can be obtained the 
total head against which the pump is 
capable of delivering any given quantity 
of water when operated at a speed of 
1125 revolutions per minute, and con- 
versely, if the pump was operated at this 
speed and gages on the suction and dis- 
charge were read, it would then be pos- 
sible to determine the amount of water 
being pumped. In addition to this, di- 
rectly below the point on the curve repre- 
senting the head, would be found a point 
on the curve of brake horsepower giving 
the power being consumed; and in the 
same vertical line a point on the effi- 
ciency curve would show the efficiency 
with which this power was being utilized. 
It is thus plain that if a pump can be 
tested in the shop or elsewhere, where 
Suitable apparatus is available, and a 
similar set of curves plotted from the re- 
sults, a complete guide is obtained for 
the efficient and satisfactory operation of 


the pump in actual service. 
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Examining the head curve it is seen 
that with the discharge closed, when the 
water in the pump is simply being re- 
volved around, the head _ generated 
amounted to 109 feet. As the discharge 
valve was gradually opened, tais head 
increased until at a capacity of 500 gal- 
lons per minute the head amounted to 118 
feet, and from there on it gradually de- 
creased until at 930 gallons per minute 
it again amounted to 109 feet. On fol- 
lowing this curve still farther, it is seen 
that the head drops to zero when a capa- 
city of 1730 gallons per minute is reached, 
at which point the whole of the head 
generated by the pump is consumed with- 
in the pump itself, and none is avail- 
able for useful work. 


PoweER CURVE 


This is also of great importance, as 
the efficiency of the pump and the cost 
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of operation depend directly upon the 
power consumed. In addition to this, the 
power curve furnishes the data from 
which a proper selection of the driving 
motor can be made, and shows the load 
that the motor will have to carry under 
any condition. 

In Fig. 5 the power curve shows that 
it required 18 brake horsepower to drive 
the pump at a speed of 1125 revolutions 
per minute with the discharge entirely 
closed, and from this point the power 
gradually increased, as the capacity was 
increased, in nearly a straight line, until 
it reached a maximum of 44.5 brake 
horsepower at a capacity of 1550 gallons 
per minute. It then decreased slightly 
to 43.5 brake horsepower at the full ca- 
pacity of the pump. From this it may be 
seen that it would be impossible to over- 
Iecd a motor of 40 or 50 horsepower to 
any great extent, by either a stoppage or 
breakage of the discharge pipe. Since at 
all points below 1550 gallons per minute 
the power decreases with a decrease in 
capacity, power may be saved by throt- 
tling the discharge so as to allow no 


ELEVATION 









DIRECT-CONNECTED, SINGLE-STAGE 10-INCH TURBINE PUMP 


CZ Dcheree]/ 
| 


more water to flow through the pump 


than actually required. 
EFFICIENCY CURV! 


The efficiency is generally the one point 
about a turbine pump which receives the 
particular attention of the purchaser, with 
the result that most manufacturers are 
using every effort to produce pumps of 
the very highest efficiencies. High effi- 
ciency is naturally a desirable feature 
but the other characteristics are often of 
nearly equal importance. 

In Fig. 5 the efficiency curve starts 
from zero, at zero capacity, which must 
always be the starting point, as the pump 
does no useful work until it discharges 
water, although it consumes power 
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which is entirely wasted in friction. As 
the capacity increases, the efficiency 
gradually increases until it reaches a 


maximum of 71 per cent. at a capacity 
of 1100 gallons per minute, and then de- 
creases to zero again at the full capacity 
of the pump, where again there is no 
useful work performed, as the head 
against which the water is pumped is 
zero. This particular curve shows many 
desirable features in its general form, 
inasmuch as it has a steep inclination at 
its beginning with a flat top and a steep 
ending, and incloses a large area. 

Fig. 6 shows the characteristic curves 
of a 4-inch, two-stage turbine pump op- 
erating at a speed of 1720 revolutions per 
minute, while Fig. 7 shows similar curves 
of a 5-inch three-stage turbine pump op- 
erating at 1700 revolutions per minute. 
Both of these sets of curves are similar 
to the ones in Fig. 5 but are more re- 
markable on account of the high efficiency 
obtained with much smaller capacities. 
The pump giving the results in Fig. 5, 
however, was one of the first built of this 


design, while Figs. 6 and 7 represent 
more recent developments. Later pumps 
of the 10-inch size have shown effi- 


ciencies of over 74 per cent. 

Fig. 8 is of considerable interest as it 
shows the characteristic curves of the 
500-gallon standard underwriter pump 
operating at a speed of 1440 revolutions 
per minute, for direct connection to either 
a 25-cycle induction motor, or a direct- 
current motor, as desired. The under- 
writer specifications require this size 
pump to have a capacity of 500 gallons 
per minute against a pressure of 100 
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pounds. It is seen from the curves that 
the capacity of the pump is about 10 per 
cent. over these requirements, but owing 
to the high efficiency the power required 
is considerably less than allowable. The 
curves clearly illustrate the many de- 
sirable features of thfs type pump for 
fire service, inasmuch as any number of 
streams, from one to three, can be thrown 
on the pump without overloading a 50- 
horsepower motor, or the discharge can 
be entirely closed without excessive pres- 
sure. Even under the extreme condition 
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of a wide-open discharge the maximum 
overload on a 50-horsepower motor would 
not exceed 20 per cent. 

The desirability of the turbine pump 
for fire service was recognized by the 
underwriters several years ago and after 
thoroughly investigating and testing the 
pumps of the various manufacturers, they 
prepared a complete specification cover- 
ing all important points in the design 
and installation of pumps for this service, 
with the result that turbine pumps whose 
design and manufacture have been passed 
upon and approved by the underwriters 
are accepted by them for fire protection 
on an equal basis with any other type of 
pump. This has led to a considerable 
demand for such pumps, and from pres- 
ent indications it will not be many years 
before the turbine pump will be the lead- 
ing type of underwriter pump. 

The various curves so far shown are 
all very similar in their general form and 
represent a design of impeller that is 
well adapted to give high efficiency under 
the usual conditions that have to be met 
by such pumps. It is often necessary, 
however, to meet special conditions where 


sometimes the maximum head must be 





Brake Horse Power 


Efficiency, 





r cent, 











100 200 300 400 
Gallons per Minute ai 


ican Machinist 


CHARACTERISTICS OF 4-INCH TWO- 
STAGE TURBINE PUMP 


kept within a few per cent. of the normal 
working head and at other times just 
the reverse is wanted, and by suitable de- 
either of these conditions can be 
readily fulfilled. A pump designed to 
meet the first of these conditions would 
in general have a greater maximum capa- 
city and a power curve of greater steep- 
ness and range than those _ illustrated. 
The point of maximum efficiency would 
also be apt to occur at a greater capa- 
city. For the second condition the maxi- 
mum capacity would be less, the power 
curve would become more nearly hori- 
zontal, showing a greater consumption 
of power at zero capacity, while the point 
of maximum efficiency would occur at 
less capacity. From this it is seen that 
a horizontal head curve means a steep 
power curve, while a steep head curve 
results in a horizontal power curve. 


sign 


REGULATION OF CAPACITY AND HEAD 


Another point of great importance is 
the regulation of capacity and head of a 
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turbine pump. There are thiee methods 
of doing this: by varying the speed, by 
throttling the discharge, and by varying 
the number of stages. Varying the num- 
ber of stages in a single self-contained 
pump is the most complicated and trouble- 
some to work out in a satisfactory man- 
ner, and is practically used only in con- 
nection with mine-sinking pumps which 
are used under widely varying heads. 
This method is very satisfactory where 
the additional stages are contained in a 
separate pump independently driven, and 
is much used for city water-works service 
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where increased pressure is required for 
fire service. Where the extra stages are 
contained within the same pump, it is 
almost impossible to make the design so 
that the idle impellers will not be run- 
ning in water, and without accomplishing 
this, that method of regulation is not 
of much value. 


THROTTLING THE DISCHARGE 


The results to be obtained by throttling 
are shown by the curves already given. 
Thus for any given speed the power used 
depends only upon the quantity of the 
water flowing through the pump, since 
the head that the pump generates de- 
pends only on the quantity being pumped. 
This head can be utilized, or wasted in 
the throttle valve, as may be necessary, 
but whichever way the head is utilized 
the action of the pump is the same. If 
all the head is utilized, the efficiency with 
which the water is being pumped is 
given by the corresponding point on the 
efficiency curve, but if any of the head 
is being wasted in the throttle valve the 
above efficiency must be multiplied by 
another factor whose value is the ratio 
of the total head utilized to the total 
head generated by the pump. 

To illustrate this point with an ex- 
ample, take Fig. 5 and assume that this 
pump is operating against a constant head 
of 100 feet, and that it is required to 
find the efficiency with which it is pos- 
sible to pump 800 gallons per minute. 
From the curves it will be seen that the 
efficiency of the pump itself is 65 per 
cent. and the total head generated is 
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113 feet. Consequently the efficiency of 
e e —_ 100 —— 
pumping is 0.65 — 57.5 per cent. 


This same result can be obtained by cal- 
culating the water horsepower of 800 gal- 
lons per minute against 100 feet, and 
dividing by the corresponding brake 
horsepower from the curve. By making 
similar calculations on the several curves 
that are illustrated, it can be readily seen 
that the objection to this method of regu- 
lation is the considerable loss in the effi- 
ciency of pumping that results there- 
from. 
SPEED VARIATION 


Undoubtedly the best method of regu- 
lating the capacity of a turbine pump is 
by means of speed variation, and as the 
proper selection of the method of con- 
trol is of great importance, it seems well 


worth while to discuss the matter 
thoroughly. 
Fig. 9 shows the characteristics for 


the same pump as those in Fig. 5, de- 
rived from the results there illustrated, 
on the assumption that the total head 
remains constant at 100 feet, while the 
capacity is varied by varying the speed. 
On this assumption the head curve be- 
comes the horizontal straight line at the 
100-foot mark, instead of the curve shown 
in Fig. 5. There has also been intro- 
duced a curve marked “R.P.M.” which 
gives the revolutions per minute required 
for any given capacity against the con- 
stant head of 100 feet. The power and 
efficiency curves are also changed, as is 
apparent by a comparison with the origi- 
nal curves reproduced in dotted lines. 

On looking at the speed curve, it is 
evident that to generate a head of 100 
feet without delivering any water, re- 
quires a speed of about 1080 revolutions 
per minute. As the capacity is increased, 
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the speed required gradually decreases, 
until it reaches a minimum of 1050 revo- 
lutions per minute at a capacity of 450 
gallons per minute, which also corres- 
ponds with the point of maximum head 
under constant speed operation. From 
this point on, the speed gradually in- 
creases until at a capacity of 1130 gallons 
per minute it reaches a value of 1125 


revolutions per minute, at which point 
the original head curve crosses the 100- 
foot mark, as would be expected. 
capacity is 


As the 
the 


still further increased, 
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required speed increases at a more rapid 
rate until, at a capacity of 1400 gallons 
per minute it becomes 1300 revolutions 
per minute, and would continue to in- 
crease in the same curve until the maxi- 
mum capacity of the pump is reached, 
beyond which it would be useless to go 
farther, as it would be impossible to pump 
more water at any speed whatsoever. 
The power curve is seen to have 
changed its form materially, becoming 
much steeper, so that the power at capa- 
cities less than 1130 gallons per minute 
is considerably than at constant 
speed, while at greater capacities it in- 
creases rapidly. Below the intersection 
with the former power curve the power 
required is less, due mostly to the fact 
that work is being done by the 
pump, but also due to the better effi- 
ciency with which the work is done, as 
is shown by the efficiency curve. Beyond 
this intersection the increase in power 
is entirely due to the increased output 
of the pump, since from the efficiency 
curve it may be seen that the efficiency 
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GLE-STAGE TURBINE PUMP OPERATING 
AGAINST CONSTANT STATIC HEAD 

better than at constant speed. It is seen 
by comparing the new with the old power 
curve, that it would take as much as 25 
per cent. more power at some points to 
drive the pump at constant speed and de- 
crease the capacity by throttling, than 
would be necessary to secure the same 
capacity by means of speed regulation. 
The efficiency curve is flatter with as 
high, or higher, efficiency at every point 
and consequently incloses a larger area, 
thus giving a greater average efficiency 
throughout the range of capacity of the 
pump. 

The conditions illustrated in Fig. 9, 
which were based upon the assumption 
of a constant total head, are the least 
adapted to show a saving in power by 
means of speed regulation, and they are 
also conditions that practically never 
occur in actual practice, inasmuch as 
there must always be some frictional re- 
sistance to every pumping system mak- 
ing use of pipes to convey the water. 
In fact, in the usual installation the pipe 
friction amounts to at least 10 to 20 per 
cent. of the static head at normal capa- 
city, and for many services the total head 
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is composed entirely of frictional resist- 
ance. 

As an illustration, the curves in Fig. 
10 have been drawn from the data of 
Fig. 5, based upon the assumption that 
the total head is 100 feet at a capacity 
of 1130 gallons per minute, and that this 
head is composed of 80 feet static head 
and 20 feet friction head. Since the 
frictional resistance varies as the square 
of the capacity, the head curve can be 
drawn at once, as shown. Having the 
head curve, the speed curve can be drawn, 
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and it may be seen that for capacities less 
than normal, the speeds are lower than 
required for the conditions in Fig. 9. For 
capacities greater than normal, the speeds 
are higher. The power curve is of the 
Same general shape as in Fig. 9, but 
steeper, showing that at capacities less 
than normal, still less power is used, 
while for greater capacities more power 
is necessary. Under these conditions it 
is seen that nearly 60 per cent. more 
power would be required, at some points, 
to drive the pump at constant speed and 
regulate the capacity by throttling. The 
efficiency curve shows as good, or better, 
efficiency at every point and a higher 
average efficiency throughout. 

When the head is entirely of friction, 
regulation by speed variation becomes 
even more important if economical re- 
sults are desired. Under these conditions, 
when the capacity is zero, the head is also 
zero and the speed required is likewise 
It will also be found that the capa- 
city will increase directly as the speed, 
and the head generated by the pun.o and 
required to overcome the friction, varies 
as the square of the speed. The effi- 
ciency will be found to be nearly con- 
Stant at all speeds, and consequently the 
efficiency curve would be nearly a hori- 
zontal straight line. Therefore, if the 
frictional resistance is known at any 
capacity, the head curve can be drawn at 
once. The speed curve follows immedi- 
ately, and if an efficiency curve has been 
determined at any constant speed, the 
efficiency curve for these conditions can 
be constructed. The power curve can 
be derived from these curves, and it will 
be found that the power varies as the 
cube of the speed. Since the head varies 


zero. 
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as the square of the speed, and the capa- 
city as the first power of the speed, the 
output of the pump, in work, varies as 
he cube of the speed, and is directly 
yroportional to the power input. 

From the previous illustrations and ex- 
amples, it would appear that the most 
efficient method of capacity regulation 
of a centrifugal pump is by means of 
speed variation. Even in the case where 
the number of stages is varied, the varia- 
ion in head or capacity resulting there- 
from can occur only in jumps, or steps, 
and speed variation is necessary to ob- 
tain regulation between these steps. For 
conditions similar to those illustrated in 
Fig. 10, which are representative of the 
majority of cases, a speed variation of 
10 per cent. above and below normal will 
be found to be to give all the 
regulation that is required. This amount 
of variation can usually be obtained at 


ample 


very slight expense, with either electric- 
steam-turbine or steam-engine 
drive, and the power saved would, in 
most cases, pay for the additional outlay 
in a very few months of operation. 

other reasons which 


motor, 


There are also 
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make it desirasle to have some variation 
in the speed permissible, the principal 
reason being the difficulty of accurately 
estimating the friction loss in any given 
pipe system. There are so many vari- 
able factors entering into this problem, 
such as age of pipe with the resulting 
conditions in the interior, effect of el- 
bows, bends and other fittings, that no 
one can hope to calculate the friction 
exactly. The general run of engineers 
who have had no particular experience in 
this line, almost invariably underesti- 
mate the friction while those of 
more experience calculate the results as 
clesely as they can, then add enough to 
insure being on the safe side. 

The result of the first method is that 
when the pump is installed it is found to 
be short on capacity, which, on applica- 
tion of gages to the suction and dis- 
charge, is found to be due to the head 
being greater than that for which the 
pump was designed. If the speed cannot 
be increased, the only way out of the 
difficulty is te design a new impeller for 
the pump, and in some cases, where the 
first impeller was as large as could be 


loss, 
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used in the pump, it might be necessary 
to purchase an entirely new pump. 

The second method tends toward a 
pump designed for a head greater than 
actually exists, with the result that on 
installation the pump discharges too much 
water, the motor consumes too much 
power and the efficiency is low. The 
pump designer generally aims to be safe 
on capacity, so that usually the pump is 
a little over capacity at the required head. 
In designing a centrifugal pump it is 
difficult to obtain results within a few per 
cent. of the calculated, and in fact, two 
pumps made from the same design sel- 
dem operate the same, owing to the dif- 
ferences in castings and machine work. 
Generally the error from this source in 
a standard pump with which the designer 
is perfectly familiar, would not be seri- 
ous, and an error of 5 per cent. or less, 
either way, in the capacity at the stipu- 
lated head, should be considered satis- 
factory for commercial work. These er- 
tors are entirely eliminated by a small 
variation in speed either way from nor- 
mal, and on this account alone, provision 
for speed regulation is well worth the 
expense of procuring. 








A One Si 


A very interesting case has just been 
decided by Judge Henry Tappan, of the 
Circuit Court, in Port Huron, Mich., in 
favor of Gilmour V. Smith, a young man 
who was sued by the Draper Manufact- 
uring Company for breach of an appren- 
ticeship contract. It was a four years’ 


agreement, from which we extract a few 


clauses: 

“That during the whole of the term 
mentioned the said minor... shall give 
and devote to the company his whole 


time and labor, and shall not at any time 
from of said 
without its consent... nor join 


absent himself the service 
company 
any society which might at any time with- 
in the said term cause his absence from 
his regular work in the service of the 
said company.” 

Although this contract states that it is 
“For the purpose of learning the trade 
of machinist,” it stipulates “that the 
company, its foreman or other superior 


officers, may at any time or times during 


the term, temporarily assign and appoint 
the said minor to the performance of 
such work as may be required in any 


other branch or department of the busi- 
ness of the said company, and for such 
leneth of time as the company may de- 
sire 

“Nothing he shall bind 
the company to keep the said minor as an 
apprentice should he become insubordinate 
or unsatisfactory to ‘its superior officers 
in any respect. The company or its su- 
perior officers full power to 


rein contained 


shall 


have 


Special Correspondence 








An interesting case in 
which the apprentice was in 
practical slavery without 
even the guarantee of a 
chance to work at the trade. 

Laws and contracts which 
belong to the dark ages. 




















suspend or discharge the sa‘d minor from 
the service of the company for any good 
cause. It is also expressly agreed that 
the supericr officers of the company ... 
shall be the sole and final judge between 
the parties hereto of all questions as to 
any misconduct, neglect of duty, ineffi- 
ciency or insubordination, or to any other 
act.” 

After working two years and three 
months the apprentice absented himself 
from work without eycuse, and th-reupon 
the company susperded him for 10 days, 
after which he refrsed to continue to 
work. Judge Tappan called attention to 
the discrepancy between tbe apprentice- 
shin for the purpose of learning the trode 
and the clause requiring him to perform 
anv other work that the company might 
demend, as well as the clause makine the 
company the sole and final judge in all 
questions or as to anv other act, and that. 
as there was no provision for allowing a 


ded Apprenticeship 


vacation, the local law made him subject 
to arrest and imprisonment if he should 
fail to labor every working day for the 
four consecutive years. He also quoted 
from the law to show that any such fail- 
ure makes the minor subject to return 
to his master or commitment to jail for 
a term not exceeding 20 days unless 
sooner discharged by his master. 

The company evidently had a perfect 
legal right to make such a contract, but 
as this particular contract did not comply 
with the law which places all such pow- 
er in the hands of the directors, while 
this was signed solely by the manager 
and the boy’s father, the verdict was giv- 
en for the boy, who was discharged. 

There is evidently considerable room 
for improvement in both the laws of the 
State of Michigan in this respect and in 


the form of apprenticeship contract 
which was used in this case. Such a 


contract, backed up by a law, makes a 
term of apprenticeship practically equal 
to a four years’ voluntary slavery and is 
hardly the way to induce boys to learn a 
trade. 








~ The wood workers of Paris are said to 
be preparing for a gruesome object les- 
son on the result of not enforcing the 
laws regarding the guarding of wood- 
working machinery. All the maimed and 
disabled workers in this line are to parade 
the streets of Paris, exhibiting the re- 
sults of their injuries. It is reported that 
Stricter safety law enforcement is exe 
pected. 
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Cutting Properties of Tool Steel—I 


In a previous article in the AMERICAN 
MACHINIST on page 822 of Part 1, Vol- 
ume 32, there was published a descrip- 
tion of my tool-steel testing machine, and 
of some preliminary results obtained by 
its use. Readers may remember that 
samples of tool steel, to be tested on 
this machine, are made into cutting tools 
of standard shape. They are tested by 
being caused to turn away, with a feed 
of 0.0012 inch per revolution, a standard 
steel tube that is 34 inch in diameter and 
4g inch bore. 

The durability of the steel is measured 
by the length of tube it will turn away 
before attaining a definite degree of 
bluntness. As the test proceeds, the 
wear of the cutting edge is measured by 
a micrometer, attached to the machine. 
The results of tests, made at different 
cutting speeds, are plotted in the form of 
a “speed curve.” 

The simplest form of speed curve, as 
taken from a carbon steel, is shown in 
Fig. 1. The durability of the steel, as 
measured in inches of tube trrned away 
and shown by the hight of the curve, 
is very low at low cutting speeds. That 
is, the tool is very quickly blunted at 
these speeds. As the speed is increased, 
the durability increases until it attains a 
maximum at a certain speed that depends 
on the quality of the steel. And, as the 
speed is further increased, the durability 
decreases toward zero. 

CusBe LAw oF CUTTING SPEED 

From the first it was suspected that 
these changes in durability were depend- 
ent on the temperature at the cutting 
edge. Thus a theoretical investigation of 
the heat evolved in cutting led to the 
formulation of the “cube law of cutting 
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speeds” (AMERICAN MACHINIST, Volume 
32, Part 1, page 826). 

According to this law the durability of 
the cutting tool remains constant when 
the speed varies inversely as the cube 
root of the product of thickness of chip 
by area of cut. The correctness of this 


law was proved by the results of F. W. 
Taylor’s experiments. 


By Edward G. Herbert * 








The “‘Cube Law of Cutting 
Speed” as used to de velop the 
“Heat Theory of Durability” 


with a large mass oO] evidence to 
prove wuts correctness. 

Tests an which the speed of 
cutting tool was kept constant and 
the feed increased, and tools run 


dry and tith hot and cold water 


to alter the temperature at their 
cutting edge. The single and 


double peaked curves produced bj 
the tests and the practical injor- 


mation to be obtained from them. 
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Eng. 
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Manchester, 


It is strong presumptive evidence of 
the correctness of the theory, that the 
durability of the tool depends mainly, if 
not entirely, on the temperature to which 
the edge of the tool is raised in cutting. 
But it cannot be said to prove that all 
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the changes of durability shown in th 
typical speed curves are due to changes 
in temperature, and for this reason Mr. 
Taylor’s experiments were conducted on 
the basis of constant durability. The 
combinations of cut and speed were so 
chosen, that in every case the tool failed 
at the end of 20 minutes’ run. That is 
to say, Mr. Taylor worked, throughout his 
experimerts, at a definite point on the 
speed curve or, more correctly speaking, 
on the temperature-durability curve, of 
his tools: probably a point on the right- 
hand or descending portion of the curve, 
where a simple increase of speed or of 
cut would reduce the durability of the 
tonl. 


HEAT THEORY OF DURABILITY 


If the heat theory of durability be cor- 
rect, it must apply also to the left-hand 
or ascending portion of the curve. A tool 
working at this part of its speed curve 
should have its durability increased by 
an increase of its temperature, and this 
should hold good whether the tempera- 
ture were increased by running it at a 
higher speed, by taking a heavier cut, 
or by the application of heat from an 
external source. 

In order to test this point, three series 
of tests mcde with the tool which 
produced the speed curve in Fig. 1. In 
these tests the speed was kept constant, 
but the feed was gradually increased. 
The results are shown in Fig. 2. In this 
chart horizontal distances represent the 
thickness of chip, or feed; the two being 
identical in the testing machine. Vertical 
distances represent the lengths of tube 
turned away before the standard blunting 


were 


of the tool had taken place. The tests 
were ‘made at 20, 40 and 60 feet per 
minute. In each case, the curve obtained 


is of the same type as the speed curve, 
in Fig. 1, that was taken from the same 
tool. 

These results give support to the heat 
theory of durability, but they do not def- 
initely establish it. It is possible that 
the changes of durability consequent on 
increase of speed and of feed, though 
similar in character, may be due to differ- 
ent causes. It was, therefore, decided to 
test the theory further by applying arti- 
ficial heat to the tool which was cutting. 


Tes 
In Fig. 3 is shown the speed curve of 
a tungsten-vanadium This steel 
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was selected for the heat experiment be- 


Cause its speed curve rises with great 
abruptness, between a cutting speed of 
40 and 50 feet per minute. This abrupt 


according to the heat theory, 
indicate a great increase of durability for 
a relatively small temperature. 
It should, therefore, be possible to effect 
a considerable increase in the durability 


rise shou!d 


rise in 
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of this tool, when cutting at 40 feet per 
minuce, by artificially increasing its tem- 
perature. 

The speed curve was made under the 
usual conditions, with the cutting tool 
flooded with a copious stream of water 
from a circulating pump. Gas burners 
were arranged under the tray of the test- 


ing machine and the water was 
caused to circulate until its tempera- 
ture became constant at 150 degrees 
Fahrenheit. The durability of the 
tool was then tested at 40 feet per 
minute under the stream of hot water, 


and it was found that the length of tube 
cut away under these conditions was 6.6 
inches, against 1.4 inches in the previous 
test with cold water. The heating of the 
water from 60 to 150 degrees was equiv- 
alent to increasing the cutting speed from 
40 to 48 feet per minute. 


TESTS WITH CARBON STEEL 

High-speed steels are supposed to be- 
come harder as they become hotter and 
it is possible that the increase of dur- 
ability was due to this cause. No such 
increase of hardness at higher tempera- 
tures is, however, known to take place in 
the carbon steels, hence special interest 
attaches to the experiments. 

Those results are shown in Fig. 4. 
Curve A is the speed curve of a carbon- 
steel tool, working under ordinary condi- 
tions with cold water. When this curve 
had been made, the gas burners were 
placed in position and the water 
brought to a temperature of 152 degrees 
Fahrenheit. 

A complete speed curve was then made 
the same tool, cutting under hot 
water. This curve is shown at B. The 
result is a striking confirmation of the 
heat theory. The whole curve is moved 
to the left. At all the speeds up to 48 
feet per minute the durability of the tool 
is increased by the application of heat. 
At all higher speeds it is decreased. 

This seems to prove conclusively that 
the changes of durability shown by the 
typical speed curve are entirely due to 
changes of temperature at the extreme 
cutting edge. A rise in temperature is, in 
some way, beneficial to the steel up to a 
certain point and afterward detrimental. 

It will be noticed that curve B, made 
with hot water, has a lower maximum 
durability than curve A. It was difficult 
to account for this, except on the sup- 
position that the temper of the tool had 
been drawn, either by continued immer- 
sion in hot water or by repeated grind- 
ing. In order to test this, a fresh speed 
curve C was made with cold water. The 
result of drawing the temper was to lower 
its curve and move it to the right more 
than the original cold-water curve A. 


was 


from 


Dry AND WeT CUTTING 

To further test the heat theory, a speed 
curve A, Fig. 5, was made from a carbon- 
steel tool, cutting under cold water. A 


second curve B was then made from the 
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same tool cutting dry; under which con- 
ditions it, of course, became much hotter. 

In this, as in the previous case, the ef- 
fect of increasing the temperature of the 
tool was to increase its durability at the 
lower speeds, and decrease it at the 
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being com- 
A most 


higher speeds; the curve 
pressed and moved to the left. 
unexpected phenomenon appears, how- 
ever, in the enormous increase in the 
maximum durability of the tool. No ade- 
quate explanation is at present forth- 
coming. 

It seemed possible that the effect might 
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tube, which became considerably heated, 
owing to its thin section. The test tube is 
of 0.60 per cent. carbon steel that is so 
treated as to be semi-hard. It would thus 
be possible to soften it by raising its tem- 
perature. 
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In repeating the test with a tube of 
very soft low-carbon steel, the increase 
of durability was equally marked. It 
therefore seems improbable that the 
phenomenon was due to the softening of 
the tube, and it is difficult to suggest any 
other satisfactory explanation. It is of 
some importance to know that in taking 
a very light finishing cut at a low speed, 
the tool keeps its edge better without 
water. 


APPLICATION OF LAW 


A considerable body of evidence has 
now been brought forward in support of 
the heat theory of durability, and it 
seems safe to conclude that all the 
changes in the durability of a cutting 
tool are mainly, if not entirely, dependent 
on the temperature of the cutting edge 
and independent of the speed or weight 
of cut except in so far as these affect 
the temperature. This theory is important 
as forming a connecting link between the 
results given by the testing machine and 
the cutting operations of the workshop. 

On the testing machine the conditions 
of cutting are quite special. The thick- 
ness of the chip is only about a thou- 
sandth of an inch, and it might appear 
that the results of cutting operations 
conducted on so microscopic a_ scale 
would throw very little light on the be- 
havior of cutting tools under the condi- 
tions of the modern workshop. 

When, however, it is realized that each 
speed on the testing machine corresponds 
to a definite temperature of the cutting 
edge; that the range of temperatures so 
produced includes the whole range of 
temperatures occurring in practical work, 
and that the durability of any tool de- 
pends on the temperature to which it is 
raised in cutting, it becomes apparent 
that all the changes of durability that 
are manifested on the testing machine 
must necessarily take place at the same 
temperatures under ordinary working 
conditions. 

In considering what follows it will be 
useful to bear in mind that the speed 
curve is really a temperature-durability 
curve, though it is not at present pos- 
sible to say with certainty what are the 
actual temperatures corresponding to the 
various cutting speeds. 


DOUBLE-PEAKED CURVES 


In my former article it was stated that 
in the case of carbon steel, and possibly 
also in that of high-speed steel, the speed 
curve has a curious depression or dimple 
at one particular speed; that is to say, the 
durability of the cutting tool is less at 
that speed than at speeds which are 
higher or lower. This phenomenon is now 
known to be exceedingly common, and it 
is not confined to any one class of steel. 

An example of a dimpled or double- 
peaked curve has been given in Fig. 3, 
and further typical curves are given in 
Fig. 6. There A is the speed curve of a 





September 8, 1910. 


carbon steel, and tool B is from a steel 
containing 11.8 per cent. tungsten, that 


was water hardened at a white heat. This 


latter stee! has been used in its maker’s 
own works for machining articles of hard 


AMERICAN MACHINIST 
speeds, is considerably greater than that 
of the carbon steel. Curve C is taken 
from a high-speed steel, and D from a 
tungsten-vanadium steel. 

The depression may occur in any part 
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material, that could only be worked at 
very low speeds. Its special suitability 
for this class of work is confirmed by the 
speed curve. Its durability, at the low 
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It is occasion- 
to an al- 


of the curve of any steel. 
ally so marked as to amount 
most entire loss of durability, at a speed 


intermediate between speeds that give 
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the tool its hightest durability. It might 
appear impossible to fail to detect it, if 
it really occurred in practical cutting op- 
erations. 


OCCURRENCE OF DEPRESSIONS 


Before coming to this conclusion it will 
be well to inquire how the phenomenon 
would appear to a workman who had set 
his speed and cut to the critical point on 
the speed curve of his tool. 

The tool would be rapidly blunted and 
would be thought to have become soft, 
or to have been set to too high a speed. 
The obvious remedy would be to reharden 
the tool, or reduce the speed. 

Rehardening the tool is likely to change 
the form of its speed curve and eliminate 
or alter the positions of the depression. 
Reducing or increasing the speed would 
set the tool on a higher part of its speed 
curve and increase its durability. The 
workman is not liable to experiment in 
the direction of increased speed, but 
where he has, the durability of the tool 
has been improved. 

If the speed and cut are made such as 
will bring the tool to a point on _ the 
right-hand peak of the curve and it is 
started cold, it must obviously 
through the lower temperature, 
ponding to the depression before its edge 
can attain the high temperature corres- 
ponding to this point. If the rise in tem- 
perature is gradual we should expect the 
tool to be blunted to some extent while 
passing through the critical temperature 
of low durability. Once having risen 
above this temperature it would recover 
its durability. 


pass 


corres- 


Those who have occasion to watch the 
behavior of cutting tools will testify that 
this is an exceedingly common occur- 
rence. The tool soon after being set to 
work seems to be on the point of failing 
it loses its sharpness rapidly—but if al- 
lowed to continue cutting it “builds up,” 
that is, it regains its durability and cuts 
for a long time without further loss of 
sharpness. 

The observed behavior of cutting tools 


is exactly what the form of the speed 
curve would lead us to expect. 
EFFECT OF TEMPER 


The same steel does not always give 


the same form of speed curve. A tool 
that gives a single-peaked curve may, 
after rehardening, give a double peak, 


or the curve may be narrowed or broad- 
ened or shifted bodily to the right or left. 

In order to ascertain what is the pre- 
cise effect of temper on durability and on 
the form of the speed curve, a number of 
experiments were made with carbon steels. 
This work was carried out in codperation 
with Henry Brearley, of Sheffield, who 
kindly undertook the heat treatment and 
chemical analysis of the steels 

The first tests were made with a steel 
having the following composition: 
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Per Cent. 

COND ats oo OSS a ee ae 1.33 

Alanganese . Oso 

Silicon sie 0.19 
Sulphur ... O.038 
Phosphorus . ee O.033 
The tools were all cut from the same 
bar, 34x'% inch in section and quenched 


in water, from 1435 degrees Fahrenheit. 
One was left dead hard and the remainder 
were tempered by being immersed for 30 
minutes in an oil bath at the following 
temperatures, respectively, 210, 300, 350, 
400 and 525 degrees Fahrenheit. The 
tools were then tested and the resulting 
speed curves are given in Fig. 7. 

It will be seen that the dead-hard tool 
gives a narrow curve with a maximum at 
60 feet. The tool tempered at 210 de- 
grees gives a broader curve in the same 
position. 

The curve of the 
shows a remarkable change. It is much 
broader than the preceding and is 
broken into two distinct peaks with a deep 
In the next, 


300-degree_ tool 


depression between them. 
or 300-degree curve there are also two 
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peaks, but the first has increased in hight, 
while the second has almost disappeared. 
In both the 400- and 525-degree curves 
only one peak developed, and it moved 
progressively to the right. 

These show that the greatest durability 
at the highest speeds is obtained from the 
softest tool. 

SERIES OF TEMPER TESTS ON 
CARBON STEEL 

In order to confirm and trace out more 
completely the changes in the speed 
curve, a second series of tests was made, 
with a steel of the following composition: 


SECOND 


Per Cent. 
1.25 
O27 
O15 
oO.o1l 
OOD 


Carbon : 
Manganese 
Silicon 
Sulphur 
Vhosphorus ‘ 

The tools were treated in exactly the 
same manner as those in the first series, 
but were tempered at a closer range of 
temperatures. Their speed curves are 
shown in Fig. 8. 

In this, as in the first series, the dead- 
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hard tool gives a curve with a high, nar- 
row peak, but with the maximum dur- 
ability at 70 feet instead of 60. Temper- 
ing at 210 and 240 degrees causes the 
curve to retain its position, but it becomes 
lower. At 260 degrees the maximum 
moves to 80 feet and the downward slope 
of the curve loses its concave form. 

At 270 degrees we see the remarkable 
phenomenon of a first peak sprouting, as 
it were, from the base of the second. At 
285 degrees the first peak has outgrown 
the second and at 300 degrees and higher 
temperatures, only the first peak remains. 
It gradually shrinks in size and at 390 
degrees there is a slight movement to the 
right, but there is nothing to correspond 
with the very marked movement to the 
right in the lower curves of the previous 
series. Except in this particular the two 
series closely correspond. 

Fig. 9 shows the effect of the harden- 
ing process on the durability of tungsten- 
vanadium steel. 








Saw for Sectional Packing Rings 








Fig. 1 shows the device used at the 
Beech Grove shops of the Big Four rail- 
road for cutting up sectional rings for 
piston packing. It consists primarily of a 
worm-driven saw and a table for hoiding 


the piston rings so as to cut them at the 
proper places. This table is divided for 
rings of different size and can be readily 
adjusted from one side to the other, 

By referring to the detailed illustration 
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istance to be determined 
4 with Lever and Ring in Position, 











PACKING SAW 


Vachinist 


AND DivipDING TABLE 


in Fig. 2, it can easily be seen how the 
ring is clamped between the point of the 
V-shaped block A at the spring-actuated 
plunger B. By locating the stop pin in 
the proper hole, according to the schedule 
given, the cuts are easily made. Some of 
the sawed sections are shown on the table 
in front of the saw. 








Preventing Locomotive Eccen- 
tric Blades from Slipping 


By W. J. SHADLE 








The line cut shows a method to pre- 
vent eccentric blades slipping after the 
valves are set if the nuts-on the blade 
bolts should become loose. It is accom- 
plished as follows: 

A hole is drilled the size of bolt in the 









eccentric strap and slotted holes are 
Hole to be Slotted 
% wider than Bolt 
——.\n- 
Lor*% 
Babbitt 





t my: 
— Babbitt t Vv 


Section at A-B 


PREVENTING ECCENTRIC BLADES SLIPPING 


drilled in the blades. After the valves 
are set, an assortment of cast babbitt 
blocks is at hand and they fit the open- 
ings in the blade on each side of the bolt, 
which makes the ertire structure solid. 
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Drilling Tell-tale Holes in 
Staybolts 














As all firebox siaybolts are required to 
have 3/16-inch detector holes drilled in 
outside end of bolt, I designed and put 
in use the method of drilling as shown by 
Figs. 1 and 2. These consist of home- 
made rotary air engine which drives the 
drill at required speed and is operated 
by boy who drills the bolts quickly and 
cheaply. 

The bolts are first centered on end to 
be drilled by simple device shown in Fig. 
1, which is done by simply hitting the 


bolt one blow which drives it in center 
punch in piace of putting the bolt in 
vise and using the center punch. We 


have different sized bushings to fit the 
bolts, which hold the bolts central with 
center punch. 


Change Brass Bushing, ---5'4 4 
for Diff, Size Bol.s way 
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Copper Gear Cover 
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Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 
idea—not the length of the 
letter. 




















Cut out for 
Bolt Hds. 


| jg Drill 3 
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After the bolts are centered they are 


held in a drill-frame bushing and the 
drill is fed into end of bolt by the hand- 








made from high-speed steel and no oil 
is required in drilling. 
CHARLES MARKEL, 
Shop Foreman, C. & N. W. Ry. 
Clinton, la 








Converting a Slab Miller into 
a Boring Mill 








The cut shows how an Ingersoll milling 
machine was transformed into a horizontal 
horing mill at small expense and to excel- 
lent advantage. 

The table of the machine is 10 feet long 
and, with this rig, feet 6 inch 
long can be bored in fine style. 

With brackets, etc., for supporting out- 


holes 4 


er end of the boring bar, arranged as 
shown, almost the full range of the 
machine can be utilized. Advantage 
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dials, stops, etc., with which the 
© machine is equipped, when re than 
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Ame Mu sist 


STAYBOLT DRILL 


nachine in short order and 
does not interfere in any way with its 


milling machine, but rather 


functions as a 


increases its usefulness for that class 
of work, as a job too large to pass be- 
tween housings may be machined off by 
means of a face mill substituted for the 
bering bar 

This attachment can be used on the 
side spindles of the milling machine as 
well as on the vertical, and in this way 
will work into many places for drilling. 
boring and milling, which would other- 
wise be awkward to reach 

W. J. Bissert 


Buffalo, N. Y. 








456 


Use of the Convex Washer 








If the face of a blank is not true, the 
end of work arbor will almost invariably 
be bent, if the nut is pulled up tight upon 
a flat washer. The convex washer shown 
in cut is made of tool steel, which is hard- 
ened, having three V-points on the flat 
side. The back of the washer is convex 
to fit a concave-faced nut. This will allow 
the washer to adjust itself to any irregu- 





Use oF CONVEX WASHER ON WoRK ARBOR 


larity in the face of the blank without 
danger to the arbor. 
The accompanying cut shows this 


washer applied to a taper arbor, but there 
is no reason why it may not be applied 
for all such purposes. 


New York. C. C. Howe. 








Arrangement of Air Draft for 
Sand Blast Equipment 








The cut illustrates a 
system of air control for sand-blast out- 
fit that has been developed by the Amer- 
ican Blower Company in Detroit, Mich. 
A suction blower is placed over the box 
in which the sand blasting is done, to 
exhaust the air and fine particles of sand. 
The box is made no larger than necessary 
the largest piece to be op- 


accompanying 


to contain 
erated upon 
The principal feature of this arrange- 
ment is that the work is done in a closed 
Placed directly behind the 


op- 


room. 





SAND-BLAST DRAFT ARRANGEMENT 


erator and close to the floor is a grill, 
through air must enter the 
room, being drawn over and away from 
the thus he has a constant 
supply of fresh ard the 
greater part of the dust which otherwise 
would be floating in his locality. 
Mew York. C. H. Locue. 
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Round versus Rectangular 
Holes in Planer Platens 








I should like very well to hear dis- 
cussed the subject of round versus 
square holes in planer platens. I can 
learn of but one company which makes 
the platen with rectangular holes, and 
would like to hear the reasons other 
companies have for making the holes 
round. The rectangular holes seem best 
to me for the following reasons: 

A 60-inch planer, as made by 
companies, has 1'4-inch reamed holes for 
pins used in backing up the werk. This 
hole has an area of 1.22 square inches. 
The same table, as made by the other 
company, has 1x3 inches, or an 
area of 3 square inches. The strength 
of the rectangular pin is almost 2'. times 
as great. One presents a curved, the 
other a plane surface to block against. 
I understand, of course, that a pin with 
a square head would be used, although 
some are made round. For blocking, 
therefore, the rectangular pins are de- 
cidedly best. 

A platen with rectangular holes needs 
no T-slots. These slots, as every planer 
man knows, must be cleaned out before 
a new job is put on, if a full-sized bolt 


most 


holes 


head is used. If a half head is used, 
the T-slot is soon destroyed, as innumer- 
able ruined platens testify. Some 
will question the advisability of al- 
lowing chips to drop through the 
platen into the frame openings. Cer- 
tainly, more drop through the rec- 
tangular holes, but on a _= 72-inch 


planer, running 70 hours a week, we find 
it necessary to clean out but once a 
month. This is done by a laborer after 
working hours, and the valuable time of 
the planer hand is saved. 

With the rectangular holes, we 
blocking pins and bolts to hold the work 
down. After the work is located on the 
platen, if the work needs to be fastened 
through some central opening, as is often 
the case, a bolt is dropped through, given 
a quarter turn and tightened up in any 
‘ocation. In the same case, with T-slots, 
the location of the bolts must be planned 
beforehand, and the work lowered over 
the bolts. Here, also, time is saved. 

It will undoubtedly be claimed that the 
increase in area of the rectangular holes 
over the T-slots and reamed holes will 
weaken the platen. However, on a 72- 
inch planer, a 2-inch platen has never 
trouble although it has had 


use 


given any 

hard usage. 
The 

ability 


secret of good planer work is 
to properly fasten work to the 
planer. With rectangular holes there is 
no question of getting it on securely, 
either with wedges or straps, while there 
certainly is with round holes. We have 
timed a man fastening a piece on one 
machine with reamed holes and T-slots, 
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and on another with rectangular holes, 
and find a saving of about 50 per cent. in 
favor of the cored holes. 

Practical, experienced men have too 
little to say regarding the designing of 
the machines they operate. If they had 
more voice in this, many details would 
be made more convenient, and I think 
there would then be rectangular cored 
holes in planer platens. 

Dd &. BR. 


Erie, Pa. 








Simple Arrangement for Tak- 
ing Speed of Shafts not 
Provided with Centers 








Having occasion to take the speed of 
several shafts not provided with the 
usual centers, I had a brass shell B 
spun as shown and slotted at three equi- 
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GETTING THE SPEED OF THE SHAFT 


distant points C. This was simply slipped 
on to the end of the shaft A, when the 
ordinary speed indicator D could be in- 
serted in the countersunk hole in the end 
of the shell. 


Waterbury, Conn. R. P. JAMES. 








A Center Drill and Reamer 








The halftone shows a center drill and 
reamer which I made for use in the lathe. 
The connecting rod is screwed tight in the 

















CENTER DRILL AND REAMER 


reamer but can be unscrewed from the 

collar on the split chuck. This allows the 

chuck to spring open for adjustment of 

the drill. With this arrangement the cen- 

ter drill and reamer are there when you 

want them. H. Hi. 
Kansas City, Mo. 
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Discussion of Previous Question | 





Jig Bushing for Close Centers 








Eli Allison seems to take a long route 
to his sectional bushing, which he de- 
scribes on page 1218, of the AMERICAN 
MACHINIST. The most objectional feat- 
ure of his method appears in the riveting 
of the sections a,b,c, in his Fig. 4. 
Moreover, I do not think he gains any- 
thing by making the bushing in three 
sections, as he has done. His reason for 
this, as he says, is the proximity of the 
holes. 

To make three bushings as he has de- 
scribed involves considerable time and 
labor, and I think the better plan is to 
drill the holes as shown in the accom- 
panying figures. For work of this class 
I use a solder chuck, Figs. 1 and 2, 
clamping the work as shown. Planed 
stock of proper width, longer than the 
finished dimensions, is used, and after lo- 
cating the holes, is cut off to require- 
ments. Flat drills are best for work of 
this character. These are used with the 
open tailstock, cutting close to size and 
smooth, thus eliminating much lapping. 

The work is first carefully centered, 
when there is no difficulty in starting the 
drill true. After drilling one hole the 
work is unclamped and moved the re- 
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Substitute for 

Three Part Bushing. 

quired distance along the anvil shown in 
the cuts, using a gage and stop. The 
substitute for the three sections, a, b,c, 
of Mr. Allison’s article, as herewith 
shown, was drilled in this manner. All 
of the holes in this case are of the same 
diameter, but it is just as easy to drill 
a 9.07-inch hole in the middle. 

Peering through the work after drilling 
each hole gives ocular proof of the truth 
of the holes, while the mechanical proof 
is shown by means of plugs and mi- 


crometer. 
After hardening the bushing, it was 
again tested. 


No alteration of the center 








Letters from our readers 
showing how many men of 
many minds look upon 
various subjects opened up 
in previous numbers. 


























The only notice- 


distances was detected. 
able change was a slight expansion in the 
middle of thickness, which the microm- 
eter showed to be less than 0.001 inch. 
Elgin, Il. Gus HAESSLER. 








Cooperative Education 








The University of Cincinnati codpera- 
tive system of education, described by 
Prof. Herman Schneider at page 148, 
fits the engineering student for his life 
work far better than the education ob- 
tained in the majority of colleges and 
universities. It clear from Pro- 
fessor Schneider’s that he fully 
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JiG BuSHING FOR CLOseE CENTERS 


realizes that hard work under shop disci- 
pline is of as much value to the student, 
in the development of character, as 
knowledge gained of shop methods. 
Neither character nor the ability to do 
one’s share in life’s work is acquired by 
luxury or luxurious surroundings. Hard 
work alongside of men who earn their 
living with their hands brings out the 
latent man that is in a boy. It makes 
him see the serious side of life, it makes 
him learn the value of time, it teaches 
him thoroughness, it teaches him the ad- 
vantages of an education. He sees men 
in the shop who, if given the advantages 
given to the student, would rise high 
in the engineering profession. It teaches 
him that there is always something to 
be learned from the man at the machine, 
and above all it teaches him to respect 


the man who works with his hands. A 
boy who has had such training will not be 
narrow or snobbish. He learns how little 
he knows—how much he has to learn. 
His experience will be of great benefit 
to him in dealing with men, particularly 
workmen, in after years. 

I believe that the value of such a 
course in character building is greater 
than the value of the shop experience 
gained, although I by no means underrate 
the latter. I have felt too much the need 
of such experience to undervalue it. I al 
so know by personal experience thattoob- 
tain shop experience of value the student 
must work in a commercial shop. I had 
the shop practice given at the 
United States Naval Academy, at 
Annapolis, and I that the 
value of this experience is small. 
After graduation from the Naval Aca- 
demy I had a two years’ course in en- 
gineering at the University of Glasgow, 
which is situated in the heart of a pros- 


know 


perous engineering district. I availed 
myself of every opportunity to visit the 
best engineering works in the district, 


to study methods; but this did not give 
me the knowledge I needed—the knowl- 
edge that 1 should have gained at the 
same time that I was studying the theory 
of engineering. 

Professor Schneider has ably described 
the need of a better, higher, more prac- 
tical engineering education. Such an ed- 
ucation cannot be obtained except by 
methods similar to those he has de- 
scribed, and if we are to keep our place 
ir the engineering world, this education 


must be supplied by our engineering 
schools. 

HoLpen A. EVANS. 
Naval Constructor, United States navy. 


Wash. 


Seattle, 








Making Small Grinding 
Wheels 








In reference to the article by J. A. 
Phillips at page 219, on making small 
grinding wheels, I will say I have made 
such wheels from large wheels that were 
broken, by taking a stump of an old drill 
about 1/64 inch under the that the 
hole is to finish and drilling in the drill 
press, running the machine by hand. This 
produces a good hole about to size. 

In nine shops out of ten you will not 
find tubing, and when you do the chances 
are that it will not be the size you want. 

I then mount my wheel on an arbor 
having a collar and nut and turn the 
wheel at very slow speed, using a high- 
speed steel tool. 


size 
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It will surprise some to see how quick- 
ly a wheel can be turned in a lathe. 

I also cut convex faces on wheels and 
they run well on the grinder. 

New Britain, Conn. W. C. Betz. 
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Dies hardened with boracic acid seem 
to stand up as well as those hardened 
without it, and furthermore there is noth- 
ing poisonous about it. 


Newark, N. J. F. CHES. 











More about Scale in Hard- 


ening 








Having read the article entitled “Pre- 
vention of Scale in Hardening,” on page 
864, Part 1, Volume 33, which had hard- 
ening and tempering rather mixed, I 
would like to explain a method I have 
used for over 10 years and that was old 
when I heard of it. 

The dies used in jewelry and optical 
work, which must have a “glass finish,” 
would require a lot of stoning and polish- 
ing if subjected to either sand blast, acid 
bath or cyanide. 

The amount of labor is great that must 
be expended to give dies any kind of a 
smooth finish, that have been through 
any of these treatments. The amount of 
distortion is also great, especially in 
optical work, where one struck piece must 
miter with another piece. 

In the case of a die, I first fill the 
matrix with powdered boracic acid and 
place it near the fire until the acid melts, 
which is below the coloring point of the 
steel. The blast must be watched, as too 
much will blow the powder away. After 
the first dose has melted, a little more 
should be added to make sure the matrix 
is entirely covered. The die can then be re- 
turned to the fire and hardened in the 
usual way. 

The boracic acid will generally come 
off in the quenching bath, but in case it 
does not, placing the die, or other arti- 
cle, under a live-steam pipe will remove 
it. In case there is no live steam, boiling 
in water is just as good. it is seldom, 
however, that acid remains on the work 
unless too much was put on. 

It is a very easy matter to polish the 
die, after this treatment, with flour of 
emery. I have used this treatment on 
very small taps and find they come from 
the bath clean in the bottom of the thread 
and ready for tempering. The color is 
not the same as on a piece of polished 
steel, but if one has several hundred 
taps to temper, of say 0.045 inch diam- 
eter, he can very soon get used to it 

Work that has been hardened and tem- 
pered by burning the oil off and which 
is generally black and covered with scale 
can be kept clean by the use of boracic 
acid, but it has to be steamed. Steam- 
ing not only removes the acid but also 
the oil. 

The live steam is also a great agent to 
remove oil and emery after polishing a 
die 


Transfer ‘Templets 








In several recent issues of the AMER- 
ICAN MACHINIST, articles have appeared 
on the use of celluloid for templets to 
be used in laying out standard parts. A 
modification of this principle may be 
carried out in cases where the same 
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TRANSFERRING DETAIL BY TEMPLET 


part, or group of parts, appears in sev- 
eral positions on a drawing, but instead 
of celluloid, using ordinary detail draw- 
ing paper. The method is as follows: 

After drawing in the part, or group, in 
one position, slip a piece of detail paper 
underneath the centers to be transferred. 
Punch these centers through drawing 
and underlying paper and withdraw the 
templet. It may then be completed, ready 
for using, by drawing through any points 
on center lines, these to be used for the 
purpose of locating templet in the sev- 
eral positions to be shown. The tem- 
plet should be trimmed for convenience 
to as small a size as will just include all 
centers and the locating lines should run 
to the edge. 

Draw lines in the several positions on 
the drawing corresponding to the locat- 
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ing lines on templet; locate and punch 
through into drawing, all centers re- 
quired and fill in. The compasses can 
be set to proper radii from the original 
view and used consecutively on all oth- 
ers. Straight lines can then be filled in. 

Fig. 1 shows a detail that was treated 
in this way for four different locations. 
Fig. 2 shows the templet. Not only was 
a saving of time effected, but also the 
number of construction lines were kept 
to a minimum. 

Bethlehem, Penn. J. K. M. 








Why Gear Hobbing Machines 
Cut Flats 








George B. Grant, in his interesting ar- 
ticle on the above subject, which ap- 
peared in the AMERICAN MACHINIST, 
page 1148, Volume 33, Part 1, is rather 
severe on the makers of gear-hobbing ma- 
chines for not pointing out their defects 
as wel! as their advantages. The latter 
well known and of great importance. It is 
generally admitted that a wheel can be 
hobbed in from one-half to one-third the 
time taken to cut the teeth by a single 
rotary cutter, and also that the spacing 
of the teeth in a hobbed wheel is more 
perfect than can be obtained by any other 
process. 

I think that the makers may be excused 
for not pointing out the existence of the 
flats, for these are so extremely minute 
that it is only within the last few years 
that they have been noticed at all. After 
a hobbed wheel has been run for a few 
hours, the ridges between the flats are 
all worn down and the wheel is then the 
best that can be obtained. However, in 
justice to the firm of Humpage, Thomp- 
son & Hardy, of Bristol, makers of high- 
speed gear-hobbing machines, m.ay I ask 
Mr. Grant to refer to my article on “A 
Hobbing Cutter for Finishing Wheels,” 
in the AMERICAN MACHINIST, Volume 32, 
Part 1, page 126. In that article I went 
into the question of the flats and gave 
the explanation of them in almost the 
same words that Mr. Grant has used. 

I also showed how, by increasing the 
number of cutting blades in the hob, the 
number of flats is increased and a closer 
approximation to the true involute curve 
could be obtained, and I then proceeded 
to describe the Humpage patent hob 
with inserted blades for finishing wheels. 
Some points which were raised in con- 
nection with that article were fully 
answered in my article entitled “Some 
Points in the Hobbing Process,” which ap- 
peared in the AMERICAN MACHINIST, page 
168, Volume 32, Part 2. 

The theoretically perfect hob has 4n 
infinite number of cutting blades. If we 
substitute a worm of abrasive material 
for the hob, we have what is practically 
a hob with an infinite number of cut- 
ting points. Mr. Humpage has recently 
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patented a machine in which wheels can 
be finished by grinding the teeth all over 
with an alundum worm which meshes 
with the teeth, and is fed down through 
them just as the hob itself is done. In this 
machine the thread of the alundum worm 
is made slightly thinner than a_ tooth 
space, so that one side of the teeth is 
ground and finished before the other side 
is touched. The idea is that wheels 
should be roughed out on the hobbing ma- 
chine and finished on the grinding ma- 
chine after hardening. Half the trouble 
experienced by motor-car manufacturers 
is due to the fact that their wheels go out 
of truth in the hardening. 

Moreover, in turning operations it is 
found economical to take a rough cut 
on the lathe and finish on the grinding 
machine, and there seems no reason why 
the same should not apply to gear cutting. 
The wear on the alundum worm is found 
to be very slight, but to reduce it as much 
as possible, the wheel that is being 
ground is made to traverse across the 
face of the worm by a differential mech- 
anism. A corundum wheel is also pro- 
vided for truing up the alundum worm. 

It must be understood that this is a 
refinement for motor-car manufacturers 
only. For all other work the hobbed 
wheel as it leaves the machine is suffi- 
ciently good. 

Personally, as a practical motorist, I 
am unable to understand why so much 
time is spent on striving after a noiseless 
gear box when efforts should rather be 
directed toward doing away with the 
gear box altogether. As long as toothed 
wheels are employed there will be noise. 
My own car is by one of the best makers, 
and the gear wheels are cut on a Fellows 
gear shaper. On the direct drive the 
car is almost noiseless, but directly the 
gears are used, the noise is very consid- 
erable. 

P. A. THOMPSON. 

Bristol, England. 








Mounting Car Wheels 








The recommendations contained incom- 
mittee report on “Mounting Pressures for 
Car Wheels,” page 225, should result in 
much better work than some that has 
been turned out of the best car and loco- 
motive works in the country. The only 
shop term, known to the writer, that de- 
scribes the finish often left on wheel fits 
of axles and in wheel bores is “Wash- 
board finish.” Let us trust that less of 
it will be used as the years go by. 

While it is clear that the gages de- 
scribed in the above paper could be used 
for car-wheel work, it is not easy to un- 
derstand why one should go to so much 
expense to change commercial microm- 
eters into gages as inconvenient as these 
appear to be. 

Such gages may be used by a “checker” 
after work is complete, but certainly 
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would not be chosen by a workman on 
lathe or boring mill. 

The two principal objections to these 
gages seem to be their inconvenience 
and inaccuracy: inconvenience resulting 
from their size and form, inaccuracy 
from the impossibility of verifying one’s 
“touch.” 

If the surfaces measured were per- 
fectly smooth and free from dirt and 
metal particles, the click of the ratchet 
might be depended on as final; but I be- 
lieve most experienced gagers will pre- 
fer to verify the touch obtained, by slid- 
ing the contact point across the place of 
contact. 

While it is possible to buy micrometer 
heads on the market, the writer has never 
seen such a one as shown at Fig. 3, with 
reverse graduations and a rounded con- 
tact point. Possibly such may be on the 
market, but the belief is very strong with- 
in me that the same nimble apprentice 
that made the high-speed record with the 
tool shown at Fig. 3 would have made 
better time with a plain inside microm- 
eter and have been more sure of his 
sizes. Wa. S. ROWELL. 


Morton Park, III. 








Is There Any Best Machine 
Tool? 








It seems to me after reading Oshorne’s 
article on page 1196, Part 1, Volume 32, 
that he has no case so he tries to make 
one. By accusing me of having possibly 
thought that I knew how co Seilcct the 
best tools he sets up a straw man having 
the same general features as Entropy and 
proceeds to beat him to a pulp. Now 1 
wish to submit the following: First, a con- 
fession; that for a period of about 10 
years and for purposes of publication 
only I knew perfectly well that the one 
best and only best lathe on the market 
was one that I was looking after, building 
in the shop. 

Second, brother Osborne’s text is built 
on this question (page 786, Part 1, Vol- 
ume 33.) “In a shop running on jigs and 
dies how many could pick out the best 48- 
inch planer?” He does not answer the 
question. 

Third, by inference I answered it by 
practically saying, “no one.” 

Fourth, by inference Brother Osborne 
sidesteps the question by inferring that 
Entropy doesn’t know. Now barring the 
said aforementioned ten years, since 
which I have reformed, I freely admit 
that Brother Osborne is right. 

Finally he is entirely wrong, as everv 
man who buys a machine tool has a 
chance to pick out the best and I be- 
lieve usually succeeds. In other words 
Mr. Osborne is talking about one thing, 
and that something so self evident as not 
to need discussion while I am talking 
about something else. 
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Mr. Osborne’s position, by inference, is 
that no one machine tool is best for every 
where, which we are all willing to admit. 

My position is, by inference, that for 
every place where a machine tool is 
needed there is a best tool and that the 
man who has the responsibility for its 
purchase is entitled to more light on the 
character of the various tools offered than 
is usually given him. The sale of ma- 
chinery is based on the personality of the 
opposing salesmen more than is good for 
the purchaser. Anything which shows up 
the merits or demerits of the machine is 
worth more than long cigars or liquid re- 
freshments, to the purchasing firm. 

When Mr. Osborne looked up that list 
o? 52 engine-lathe builders who advertise 
in the AMERICAN MACHINIST he was not 
looking for the best lathe in the sense in 
which he is talking. He was looking for 
the best lathe for his particular conditions 
and that is a very much narrower set of 
conditions. I see he narrowed down to 
four right off. Probably if the salesmen 
with their inducements had stayed away 
and merely submitted facts about their 
tools he could have picked out his best 
machine in an hour and I might have 
done the same and gotten a different tool 
and both of us might have been right. 

Then Osborne contrives to find me 
lacking in faith in the men in the shop. 
In order to do so he has to forget en- 
tirely what I really said, which was: “It 
is surprising how many men there are, 
who have risen from the bench and lathe 
to be heads of their own shops, who do 
not know anything about any tool except 
the one they have run most.” Mr. Os- 
borne scoffs and then admits that he de- 
pends on the judgment of his men as ‘to 
the tools that they have run more than 
he. 

As for the range of three to one in the 
prices bid on a lathe I wish to say that 
this is an actual occurrence and on bids 
for a United States Government shop 
where bonds were required for the ful- 
filment of the contract. Needless to say 
the specifications were the same for all. 

I can go still further and cite another 
case on a government contract where the 
specifications were so drawn as to prac- 
tically confine the bidding to the lathe 
which I was then building. In fact they 
were drawn in my office and no other 
lathe was submitted. There were six 
bids and the range was from $400 to over 
$600. Our price to dealers in the open 
market was $450. The lowest bidder got 
it and filled the order and paid us the 
$450 and threw in a chuck for good 
measure. 

I trust that Mr. Osborne will not have 
the temerity to name any lathe, planer or 
gas engine as the best in the market, ex- 
cept the one that he builds in which case 
he will be acquitted if he pleads dementia 
Americana, for we all do that, but I trust 
that he will not quote me as doing it or 
offering to do it until I do. 
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If on the other hand he wishes to buy 
a lathe and the builders will submit to 
him a full statement of facts such as I 
really suggested I believe he will be will- 
ing to thank them for the service. 
ENTROPY. 








The Papers and Discussions of 
Engineering: Societies 








The editorial at page 1129, Part 1, took 
my mind back to some flve years ago, 
when I read a paper before a prominent 
engineering society. 

My experiences were such that I made 
a vow never to repeat the offense, tor 
I have a distinct recollection of my youth- 
ful days and a copy-book heading to the 
effect that “What is worth doing is worth 
doing weli.” All through my life I 
have tried to frame my actions on th 
principle that is embodied in this phrase 
and tried to carry out this matter in the 
same spirit. At the reading of the paper 
there were several individuals present 
who had evidently come there with the 
direct intention of exploiting their, or 
their employer’s wares, while I, in my 
innocence, had taken especial pains to 
abstain from this offense. I should have 
said that the paper was written some 
weeks before the reading of it, was pririt- 
ed and circulated among the members of 
the society so as to give them ample 
time to digest its contents and prepare 
any possible criticism. 

I read my paper at the appointed time 
with the kind of stage fright which affects 
me on these occasions, and was asked a 


o 


multitude of questions; these of course 
wanted replying to, but the gentlemen 
who had the ordering of the arrange- 
ments limited my time to some three min- 
utes for this very essential thing. As a 
matter of fact, it was nearing lunch time 
and apparently the claims of the stomach 
were of more interest than any discussion 
arising from my poor paper, while fo 
add to my embarrassment the chairman 
of the meeting in a series of stage asides 
begged me to hurry up and said that I 
should heve opportunity of answering 
the questions in the printed minutes of 
the association. Now, as I gave time and 
effort for the benefit of this association 
I consider that I am entitled to criticize 
the actions of this and kindred societies, 
and I do not think their methods the best 
that could be followed for educational 
purposes 

The real benefits from any paper, be it 
either written for publication or orally 


delivered, lie in the discussion it gives 
rise to, and it seems both foolish and dis- 
courteous to curteil such discussion. If 


these conferences are really got up for 
the exploiting of engineers’ wares, then 


let us be honest and call them “engineer- 
ing exchanges” end rot “conferences.” 
That this perticular naper was of deep 
interest was proved by the many pertti- 
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questions which were asked, and a 
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discussion of them and the possible solv- 
ing of a few problems would have bene- 
fited both myself and my audience, but 
the prearrangements defeated the object 
and I came to the conclusion that there 
was too much of the “cut and dried” 
about the arrangements that had been 
made. I am well aware that some safe- 
guard is required against those who are 
inclined to be too prosy, but on the other 
hand it seems absurd to fix a time limit 
to a subject when it is impossible to fore- 
tell the amount of discussion it may give 
rise to. 
DEMONSTRATOR. 
Coventry, England. 








Prevention of Scale in Hard- 


ening 








In the discussion colimns, on page 83 of 
the AMERICAN MACHINIST, George T. 
Coles states how to prevent scale when 
hardening. 

Scale is not preduced in tempering but 
in hardening, as then it is necessary to 
raise the temperature to about 1500 de- 
grees. 

Using the oil bath for tempering would 
not prevent scaling, if the ordinary meth- 
ods in heating were employed. The ad- 
vantage of the oil tempering bath is that 
the temperature can be exactly controlled 
and known. 

Moreover, it is not necessary to closely 
watch the article during the tempering. 
It can be thrown into the tempering bath 
and left, and then withdrawn when the 
hardener pleases. The temperature of the 
steel cannot rise higher than that of the 
bath. 

When tempering on a hot plate the 
only guide the temperer has is the color 
due to oxidation of the surface. If the 
piece is neglected its temperature wiil 
run much higher than that required and 
the piece may be spoiled. 

H. D. CHAPMAN. 

Washington, D. C. 








That Air Cooled Emery 
W heel 








I have read S. H. Merrill’s letter af 
page 132 and wish to state once more 
that the wheel described by me at page 
1073, Part 1, Volume 33, is for grinding 
delicate work, not for grinding off cast- 
ings or high-speed steel. Delicate work 
might be grinding the needle for the 
“needle gage’ used in measuring the 
holes in watch jewels—say, 0.004 inch 
diameter at the small end and about 1 
inch long. 

How would a 46 N_ wheel go on this 
job? At any rate the wheel which has 
done the trick was a 150 grade 2 
The air gaps prevented burning the work 
and the fine wheel left them in good con- 
dition to finish with the lap. 
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Then let us consider the reamers; they 
might be made of high-speed steel and 
the cutters also; but we need a finer edge 
on ours than a 46 wheel will leave, so we 
use 60 and 80 grain, but grade N is a 
pretty hard wheel; K is better, or even H. 
With grade H, when grinding teeth on 
a cutter, the air gaps in the wheel will 
avoid drawing the temper in the fine edge. 
Many special reamers, with two sizes, re- 
quire grinding to a corner. A wheel hard 
enough to do the trick would draw the 
temper. The grinding of snap gages re- 
quires a wheel hard enough to hold its 
shape and fine enough to give a good 
finish; the air gaps solve the problem 
successfully. 

Mr. Merrill speaks of hacking the wheel 
to true it, which shows he did not under- 
stand the principle. The idea is to grind 
in generous air gaps (the periphery or 
face of the wheel to be trued with a dia- 
mond held in the usual way), and is not 
by any means advocated except in cases 
where the regular wheels will not do. 

Athol, Mass. W. H. SAWTELL. 








How to Machine Those Pieces 
on a Planer 








The cut shows how to successfully 
handle Tynsider’s job (page 1220, Vol- 
ume 33, Part 1) on a planer. 

The rig is a “copying” one with a for- 
mer F bolted to the top rail, the tool 
box is allowed to run freely and has a 
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How To PLANE THOSE PIECES 


copying roller Rk to follow the former F. 
The roller is kept in contact with former 
by two wire ropes onto the overhead rig 
weighted by W. 

The tool is then fed along horizontally 
in the usual way, using a fine feed and 
broad-pointed tool to finish. 

This system has been used by me, on 
a half ellipse and there is no reason why 
it should not make a good enough job in 
this case. 


London, Eng. R. L. HASELGROVE. 
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Mutual Liability Insurance 








One probable effect of the working- 
men’s compensation acts, which went in- 
to effect in this State, September 1, has 
not received the attention that it de- 
serves. We refer to the stimulus which 
it should, and undoubtedly will, give to 
the movement for the organization of em- 
ployers’ mutual liability insurance com- 
panies. 

The soundness of mutual insurance is 
thoroughly demonstrated. To say nothing 
of the vast structure of life insurance 
which in most companies is essentially, 
and in many of them, including the larg- 
cst, absolutely mutual, the mutual fire-in- 
surance companies have shown that there 
is no need for the intervention of out- 
side capital in these matters. So long 
as the relation between the insured is 
not such as to lead to community of 
action, as, for example, in accident in- 
surance, which deals with individuals 
having no interests in common, the in- 
surance company of the traditional type 
is the natural, and, in fact, the inevitabile 
method of solving the insurance problem. 
When, however, the insured have com- 
mon interests and are already associated 
through organizations of various kinds, 
and when a given line of insurance 
reaches a degree of importance which 
justifies concerted action, then the mutual 
system finds an appropriate field. 

There is no field in which this condi- 
tion 1s more clearly manifest than that 
of liability insurance, and we regard the 
formation of liabilitv-insurance companies 
as inevitable in the near future. From 
another point of view the mutual system 
is more appropriate to this field than t 
almost any other that can be named, and 
with the increased importance of the sub- 
ject, due to the new laws, the formation 
of mutual companies is almost a foregone 
conclusion. 

There can be no doubt that the exist- 
ing liability-insurance companies are di- 
rectly responsible for much of the agita- 
tion that has brought about the new laws. 
Their absolute heartlessness in their deal- 
ings with the sufferers from industrial 
accidents has, beyond all doubt, had a 
powerful effect in bringing about the de- 
mand for new laws by workingmen and 
their organizations. 

On the other hand, now that figures are 
available showing the small percentage of 
the premium receipts which the compa- 
nies pay out in indemnities, employers 


have a grievance that is only less than 
that of their employees. The premiums 
paid by employers, when compared with 
the results in indemnity payments, have 
led to a condition of dissatisfaction which 
makes the time ripe for the organization 
oi mutual companies. 

The insurance companies are already 
threatening an advance of rates, which, 
indeed, would seem to be inevitable. The 
large margin which exists between the 
premium rates and the indemnity pay- 
ment suggests at once that much and per- 
haps all of this increase can be avoided 
by the organization of mutual companies. 
Ot course, the actual figures can only be 
known after experience has accumulated, 
but there can be no question that this 
large margin will provide important 
savings. 

There can also be no doubt that the 
increased liability of employers will lead 
to increased attention to safety devices, 
and to increased vigilance in their use 
after installation. The liability of em- 
ployers in cases of accidents has now 
reached a degree of magnitude which 
compels attention from both the stand- 
points of prevention and insurance. To 
what degree the bad record of this coun- 
try in the matter of accidents, and the 
worse record of the insurance companies 
in the matter of indemnity payment, can 
be improved remains to be seen. We 
believe, however, that improvement will 
follow, and with greater care in the in- 
stallation and use of safety devices, and 
the organization of mutual insurance 
companies, we do not believe that the 
increased cost to the employer will prove 
to be as serious as many fear. 








Antediluvian Apprenticeship 
Contracts 








It seems hardly credible that the ap- 
prenticeship contract, quoted in part on 
another page of this issue, or the laws 
which make imprisonment the penalty 
for disobeying it, are part and parcel of 
this day and age. And Judge Tappan is 
to be commended for his condemnation 
of both the contract and the laws which 
might have made its enforcement pos- 
sible. 

When we contrast this with the con- 
tract of the National Machine Too! Build- 
ers Association, or that of the New York 
Central Lines, and see what both are 
endeavoring to do in the way of supply- 
ing educational advantages in addition 
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to the shop training, we wonder that any 
boy’s father would sign such a contract 
as we quote. The chances are that he 
may have been employed by the same 
company, or that he felt obliged to do 
so by force of circumstance, rather than 
by natural inclination. 

Such one-sided contracts cannot help 
but arouse the spirit of antagonism in 
every boy, nor fail to breed inharmony 
and discontent in nearly every case in 
spite of the bare possibility of the prince- 
ly gift of twenty-five dollars, when the 
boy has completely subjugated himself 
for four long years. 

As a matter of fact, many employers 
are beginning to doubt the wisdom of 
attempting to hold boys who want to 
leave their employ. Unwilling service 
is never satisfactory in any way. The 
advantage of a contract is that, instead 
of throwing up his job because the boss 
had a grouch, due to cold pancakes for 
breakfast, they both get a chance to cool 
oft and become natural again, instead of 
breaking off diplomatic and other rela- 
tions on the spot. 

This might also be accomplished by 
inserting a clause to the effect that the 
contract could be terminated on thirty 
days’ notice. A boy who can quit in 
thirty days will not be nearly as apt to 
want to leave as though he thought he 
couldn’t without some kind of a row. 
This is probably because he is so much 
like the men he works with and for. 








The Difficulties of Lead Manu- 


facturing 








Some idea of the difficulties of running 
a smelting plant, as well as of the un- 
pleasantness of the work, can be had 
from the reports of two smelting plants 
mentioned by Doctor Hamilton in a re- 
port on lead poisoning in Illinois. One 
loses from 5 to 50 per cent. of its men 
every pay day, or every two weeks, while 


another loses 25 to 30 per cent. each 
month. 
This means that gangs of new men 


have to be taken and that there is a con- 
stant movement of men more or less af- 
fected with lead poisoning, into other 
industries. 

No manager can study these statistics 
without being impressed by the great 
drawback of such rapid changes in the 
working force. And almost any cost which 
would enable men to work continuously 
as in other trades, would to be 
justified by economy alone. 

The whole problem is a difficult one, 
for we could hardly do without lead prod- 
ucts, yet none of us care to think of it 
as necessarily fatal or even injurious to 
the workers. We believe that there is 


seem 


enough humanity and brains in the coun- 
find 
problem. 


try to a Satisfactory solution of the 
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DIMENSIONS OF PIPE, FITTINGS AND 
VALVES. The National Book Com- 
75 cents. 


pany, Collinwood, O. 

This useful little book has reached its 

third edition and now contains 80 pages 
of 6x9-inch size. 

SiMPSON’S MANUAL OF SCREW CUTTING. 
Forty 2! .x6-inch pages, with 11 il- 
lustrations and numerous tables. 
Woodbury Publishing Company, 
Boston. Price, 50 cents. 

Those who feel the need of a compact 
manual of screw cutting, either for the 
purpose of study or reference, will find 
in this booklet all that they require and 
in sufficiently compact shape to make it 
suitable for carrying in the pocket with- 
out becoming a burden. 


DYNAMO BUILDING FOR AMA- 
Arthur J. Weed. 3i 


PRACTICAL 
TEURS. By 


5x7'.-inch pages, with 64 illustra- 
tions. The Norman W. Henley Pub- 


lishing Company, New York. Price 
in paper, 50 cents; in cloth, 51. 

As the title indicates, we have here in- 
structions for building and winding a 
small dynamo. Dimensioned working 
drawings are given for each piece of ma- 
chine work, and the operations of wind- 
ing are shown by several halftone illus- 
trations. The capacity of the machine 
when used as a generator is 50 watts; 
when used as a motor it is able to drive 
a small drill press or lathe. 


THE STEAM-ENGINE INDICATOR. By F. R. 
Low. 169 6x9-inch pages, with 144 
illustrations. The McGraw-Hill 
Book Company, New York and Lon- 
don. Price, $1.50. 

Mr. Low’s book on the indicator is too 
well known to need an extended notice 
on the appearance of a new edition of 
it. Every useful phase of the instrument 
is discussed in a clear and plain manner 
which leaves nothing to be desired. Sev- 
eral tables which are useful in connec- 
tion with calculations based on indicator 
diagrams are included, together with an 
extremely convenient transparent chart 
of theoretical extension curves. Extend- 
ed attention is given to diagrams from 
compound engines, ard a lengthy chapter 
relates to errors in the diagrams, due to 
faulty reducing motions, undue length 
of indicator piping and other causes. 


THE MARINE STEAM ENGINE. By the late 
Richard Sennett and Henry J. Oram. 
Tenth Edition. 502 6x9-inch pages, 
with +414 illustrations. Longmans, 
Green & Company. London, New 
York, Bombay and Calcutta. 

Since the death of Mr. Sennett, the re- 
vision of his great work on the marine 
steam engine has been placed in the 
hands of Mr. Oram, whose work was be- 
gun with the third edition, which ap- 
peared in 1898, and his revisions have 
now been so extensive, because of the 
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tapid progress in marine-engine design, 
that little of the original author’s work 
remains. 

While extensive revision of such a 
work, from time to time, is necessary, we 
regret to see that the reviser has seen {it 
to omit much of the original contents 
which made the bock a manual of design, 
as well as a treatise, which latter it has 
now come to be almost exclusively. As 
such it retains, and even improves upon, 
the merits of the original book, but we 
believe that others, with ourselves, will 
regret the omission of much that they 
formerly found of immediate use in the 
drawing office. 








PERSONALS* 








Charles H. Coe, formerly with A. Z. 
Boyd, is now in charge of the New York 
office, 90 Centre street, of the Wells Brass 
Company, of Greenfield, Mass. 

F. M. Schiffmacher has been appointed 
manager of the engineering and experi- 
mental department of the Olmsted-Flint 
Company, 136 Liberty street, New York 
City. 

James W. Thomas, formerly with West- 
inghouse, Church, Kerr & Co., is now me- 
chanical engineer for the New England 
Engineering Company, at 50 Church 
street, New York City. 

Edward J. Kunze, formerly consulting 
engineer, New York City, has been ap- 
pointed assistant professor of mechanical 
engineering at the Michigan Agricultural 
College, East Lansing, Mich. 

Clifford Talbot, formerly with James 
Cunningham, Son & Company, Roches- 
ter, N. Y., has accepted a position as 
superintendent of the Seldon Motor 
Vehicle Company, of Rochester. 

John A. Doane, formerly superinten- 
dent of machine shops for the Taylor 
Iron and Steel Company, High Bridge, 
N. J., has severed his connections with 
that company to become the superinten- 
dent of machine shops for the American 
Optical Company, of Southbridge, Mass. 

Charles F. Kenworthy, until recently 
with the engineering department of the 
American Brass Company, and formerly 
of the Kenworthy Engineering Company, 
has been engaged by the Rockwell Fur- 
nace Company, to represent it in the 
New England States and Canada. Mr. 
Kenworthy has devoted his entire time 
for the past eighteen years to the design 
and construction of furnaces and fuel 
apparatus. 








The Commissioner of Patents, in his 
last report, recommends the repeal of the 
section of the patent law providing for the 
filing of a caveat. This is only effective 
for one year and costs nearly as much 


as a patent application which affords 
more protection. 
*Items for this column are solicited. 
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Charles Talbot Porter 








On August 28, at his home in Montclair, 
N. J., Charles Talbot Porter passed away. 
He was born on January 18, 1826, at 
Auburn, N. Y. All that neredity could do 
for a man’s brains was done for his. On 
his father’s side he was a great-grandson 
of Jonathan Edwards, while through his 
mother he was descended from such New 
England families as the Phillipses and 
Winthrops. After graduating from Ham- 
ilton college, in 1845, he read law in the 
office of his father, Hon. John Porter, 





CHARLES TALBOT PORTER, FATHER OF THI 


and thereafter practised for several years 
ir Rochester and New York City. 

The college instruction of that day had 
taught him rather worse than nothing about 
mechanics, which proved to be his natural 
bent when he found it out. He soon ac- 
quired a disgust with the law, at which 
his clients seem to have been more pro- 
ficient than himself. One of them be- 
guiled him into a venture with a “cen- 
trifugal-force engine”—his first engineer- 





ing experience—and another unloaded on 
him the patent of a stone-dressing ma- 
chine. This machine, while impractic- 
able as it stood, contained the germ of 
a good idea. Mr. Porter went to work 
to improve it, picking up by the way a 
knowledge of drafting and designing, and 
therein brought out his latent mechanical 
faculty so well that the machine proved 
a technical and made its way 
commercially until the practice was in- 
troduced of sawing out, instead of dress- 


success 


HIGH-SPEED ENGINE 


ing, the building stones for which it was 
intended and that fact destroyed 
fulness. The stone-dressing machine had 
been driven by an engine which governed 
faultily, to remedy which Mr. Porter was 
led to the design of his well known 
central-counterpoise governor (patented 
1859). Into the manufacture of this he 
entered, equipping a shop in New York 
for the purpose. In 1861 Mr. Porter pat- 
ented an isochronous centrifugal 


its use- 


gzov- 


ernor for marine work, which made its 
début on the German Lloyd steamship 
“New York,” where it received high com- 
mendation. Previous to that time the en- 
gineers had been obliged to throttle their 


engines by hand. 


THE BEGINNING OF THE HIGH-SPEED 
ENGINE 
About this period, Mr. Porter called 


on a New York firm of hatters in rela- 
tion to their steam plant and there fell 
in with their engineer, John F. Allen, who 
showed him the design of a variable-cut- 
off valve and gear that he had worked 
out. It was agreed that they should at- 
tempt to apply this valve mechanism in 
Mr. Porter’s 
engine, and thus the 
Porter-Allen engine had its inception. 

The indicator was then little used ir 
Aimerica, and one adapted to high-speed 
work was not obtainable. At this junc- 


connection with 
to a high-speed 


governor 


ture, and at the instance of Mr. Porter, 
Charles B. Richards designed his first 
indicator. Mr. Porter bought the patent. 


An instrument for testing the spring was 
devised by him. With the success of the 
engine elements thus far brought to- 
gether, Mr. Porter set himself to making 
improvements in details of design 
cranks, journal boxes, eccentrics, etc. 
and he prepared an 8x24-inch engine for 
the London International Exhibition of 
1862. This was made to run at 150 revo- 
lutions per minute, justly ap- 
prehended that a speed of 200 revolutions 
would frighten people. 

As Mr. Porter sailed for England 
to look after his exhibit, there 
curred the Mason and _ Slidell 
dent which brought that country to 
the verge of war with the United States, 
when he arrived he found that the 
space allotted to American exhibits had 
been confiscated. However, he was per- 
mitted to install his engine to drive some 


since he 


oc- 


inci- 


and 


looms, in place of one that had failed, 
though with the proviso that he 


should 


not exceed a speed of 120 revolutions. 
But the engine ran so smoothly that the 
speed limit was removed After some 
time, the engine was sold to drive a 
foundry blower at high speed. The 

dorsement implied by the purchase helped 
to convert the apathy with which it had 
been received in England, because it was 


noncondensing, into a wave of interest 


and appreciation. 


BUSINESS IN ENGLANI 
British orders for governors now be- 
gan to come in. Mr. Porter busied him- 
self with the standardization of the 


indicator and its manufacture 
one application being to lo- 


subject he 


Richards 
in England, 
service, on 


comotive which 
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read a paper at Newcastle in 1863, before 
the mechanical section of the British As- 
sociation for the Advancement of Science. 
Improvements in the bed and other fea- 
tures of the engine also occupied him, 
and he applied the engine to condensing 
service, soon designing a high-speed air 
pump for this purpose. He had, in fact, 
entered upon quite a protracted sojourn 
in Great Britain. Arrangements were made 
with Ormerod, Grierson & Co., of Man- 


chester, for the manufacture of the en- 
gine. 
Upon the insolvency of Ormerod, 


Grierson & Co., he was approached by 
the Whitworth company, which informally 
took up his engine and about con- 
structing one for the Paris exposition of 
Mr. Porter’s with 
Whitworth led to curious obscurations 
of personality and practice. A proposed 
written agreement with him failed of ex- 
ecution because of the demanded incor- 
poration of a privilege for Mr. Whit- 
worth to alter the engine at discretion. 


set 


1867. acquaintance 


To this Mr. Porter dared not consent, 
fearing the result of Whitworth’s ag- 
individuality in a field new to 


gressive 
him. In 1868 Porter read before the In- 
stitution of Mechanical Engineers a paper 
on the Allen engine which led to an ani- 
mated controversy over piston accelera- 
tion, the actual rate of which Mr. Porter 
was the first to point out. 


RETURN TO AMERICA 


English residence now 
Having received from 
Hope, president of 


Com- 


Porter’s 


Mr. 
drew to a close. 
his friend, George T. 
the Continental Fire 
pany, of New York, an encouraging offer 
of financial support if he would return to 
and Mr. Allen in 
the engine, he se. 


model shop to be 


Insurance 


the United States join 
the manufacture of 
about the 
arranged substantially in accord with one 
1 Smith & Coventry, near 


designed by 
Eng. It type with 


plan of a 


Manchester, was a 


nave, two-story side bays and traveling 
crane. He returned to America in June, 
1868. His little governor shop on West 


Thirtieth New York, had been 
kept running during his absence. 

Upon reaching America, Mr. 
found that the financial backer of the en- 


street, 


Porter 


terprise on whom Mr. Hope relied had 
leased a small building in Harlem and 
provided Mr. Alien very inadequately 


Mr. Porter 
him 


with funds for its equipment. 
succeeded in obtaining from some 
additional capital and started work. Be- 
fore the end of the first year, the unnamed 
capitalist before alluded to proposed the 
a stock company. He was 
interest, 
Mr. Porter 
Resistance 


> ~ 
Porter 


formation of 
allowed a_ controlling 
president and is charged by 
ith serious mismanagement. 


became 


t 
It 


n 
to his unwise policy brought Mr 
verge of for insubordina- 
tion, though the situation was temporarily 
saved by Mr. Hope, who bought out the 


control 


to the ouster 


, 
case 


But the expiration of the 
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on the shop, coupled with a lack of con- 
fidence on the part of capital anticipatory 
to the panic of Black Friday, 1873, forced 


a closing out of the business. Just at 
the end, an engine was built for the 
Clinton Wire Cloth Company, whose 


work peculiarly demanded high speed and 
uniformity. 

Two engines had been exhibited at the 
American Institute fair, New York, in 
1870. In their report, the judges, Presi- 
dent Barnard, of Columbia, and Thomas 
J. Sloane, proposer of the gimlet-pointed 
screw, said: “The performance of the 
engine is without precedent.” 

Manufacture of the engine was sus- 
pended from the spring of 1873 to that 
of 1876. This interval Mr. Porter 
improved by revising and standardizing 
its design. Resumption of construction 
work was effected by an arrangement 
with Mr. Phillips, surviving member of 
the firm of Hewes & Phillips, Newark, 
N. J. In spite of a lack of ready money 
the construction of engines was carried on 
successfully. 

Exposition, Phila- 
Porter acted as a 
judge in codperation with Professor 
Reuleaux, of Berlin, Horatio Allen, 
formerly president of the Novelty Iron 
Works, New York, and others. This fur- 
nished opportunity for some curious ex- 
periences and some caustic comments on 
human nature as well as on mechanical 
art. Mr. Porter took delight in describ- 
ing to Professor Sweet the diminutive en- 
gine of his type that would equal in 
output the famous Corliss engine at the 


Centennial 
1876, Mr. 


At the 
delphia, 


Centennial. 


THE TABOR INDICATOR 


A 6x12-inch engine, to make 450 revo- 
lutions, was built for a bone-pulverizing 
mill at Newark, N. J., and on this engine 
was tried a new indicator invented by a 
young man who introduced himself as 
Harris Tabor. The diagrams proved free 
from such vibrations as the Richards in- 
dicator would produce at that speed, and 
with a certificate from Mr. Porter stating 


the conditions under which the cards 
had been taken, Mr. Tabor started for 
Boston to see Mr. Ashcroft. 


REMOVAL TO PHILADELPHIA 


Before many years, the business had 
outgrown the Hewes & Phillips works 
with Mr. Hope, who had an equal 
interest in it, Mr. Porter discussed the 
formation of a company with $800,000 
capital, offering to assign his patents for 
$100,000 in stock. The Southwark works, 
Philadelphia, of the old engineering firm 
S. V. Merrick & Sons, were in the mar- 
ket for sale, and, impressed by their ap- 
pearance, Mr. Porter advocated their pur- 
chase. The Southwark Foundry and Ma- 
chine Company was now organized for 
Porter had sup- 
Porter- 


and 


this purpose though Mr. 


posed that it would be called the 
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Allen Steam Engine Manufacturing Com- 
pany. From the start he began to meet 
disappointments premonitory of the ob- 
stacles later offered to his guidance of 
the work. 

Earlier in that year, 1880, he had par- 
ticipated in a meeting at the office of the 
AMERICAN MACHINIST, at which it was de- 
termined to organize the American Society 
of Mechanical Engineers, and at its first 
session, held in Stevens Institute, he had 
read a paper on the strength of machine 
tools. Various engines were now be- 
ing turned out, but difficulties of 
one sort or another met Mr. Porter 
at every turn, the chief obstacles be- 
ing those within the works, where, in 
spite of the responsibility placed upon 
him for results, his ideas were disre- 
garded both by those above and below 
him. As between him and the president, 
the directors chose to sustain the latter, 
and Mr. Porter’s connection with the es- 
tablishment ceased. 

Subsequent to retirement from connec- 
tion with the manufacture of the engine 
that bears his name, Mr. Porter lived to 
spend a long and honored portion of his 
career, practising the engineering pro- 
fession in New York City, while he re- 
sided at Montclair, N. J. Ill health, re- 
sulting from an accident, forced him to 
abandon work at times, but generally he 
was active and alert in spite of his ad- 
vanced years. 


LITERARY WORK 


Mr. Porter the author of “A 
Treatise on the Richards Steam Engine 
Indicator and the Development and Ap- 
plication of Force in the Steam Engine” 
(1874), and of a work of more general 
character, “Mechanics and Faith” (1885), 
in which he ably showed why he, a man 
of science, could none the less accept as 
true things which belong to a _ higher 
realm than that of the senses. 


was 


At the instance of the editor of Power 
Mr. Porter wrote a most interesting series 
of “Engineering Reminiscences,” which 
ran in that paper and in the AMERICAN 
MACHINIST during 1903 and 1906, suspen- 
sion through the interval being occasioned 
by Mr. Porter’s health. They were late1 
published in book form. 

As a writer, Mr. Porter was possessed 
of a graceful, accurate and attractive 
style, which apart from knowledge of his 
history suffices to stamp him as one of 
the men of old-school culture who are 
not now found so frequently in the en- 
gineering profession as at a time when 
education for mechanical pursuits was 
less specialized. 

The story of his life constitutes a his- 
tory of the rise of the high-speed engine, 
of whici: he was the unquestioned father. 
In recognition of his work in this field he 
was, in April of last year, awarded the 
John Fritz medal. 
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Pressing Automobile Frames 


The Hydraulic Pressed Steel Company, 
of Cleveland, Ohio, is devoted almost 
exclusively to the manufacture of auto- 
mobile frames, with 450 men engaged 
in this work. They handle about 18,000 
tons of steel each year;the output ap- 
proximates 100,000 frames. 

Fig. 1 shows an 8000-ton toggle press 
used for blanking the side frames, the 
steel having first been cut to the proper 


width on a shear. The toggle press is 
sunk into the floor to facilitate the 
handling of material. It will be noted 


that the top die is made flat, so as to 
produce a straight stamping. The neces- 
sary shear is all in the lower die, being 


Editorial Correspondence 








A plant devoted to the 
production oj pressed Steel 
automobile jrames, showing 
the heavy power presses 


used. 




















meade in sections, as 
crimped 


is shown by the 
appearance of the trimming ly- 


ing over the truck at the right of the cut. 











Fig. 2 is a front view of the toggle 
press as it was first assembled for test- 
ing. Fig. 3 is a rear view, showing the 
driving mechanism, which is under the 
floor in Fig. 1. The operation of the 
fress will be apparent from these views. 


This press was built by the E. W. Bliss 
Company, of Brooklyn, and operates at 
the rate of four strokes per minute. The 


This press is 
frames, al- 
a heav; 


bed area is 48 x 92 inches. 
used to bend the side 
though this is usually done on 
hydraulic press (not shown). 
The press shown in Fig. 4 weighs 200- 
000 pounds, 2nd has a capacity of de- 
livering a blow of 5000 tons at the rate 


also 
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Fic. 4. 5000-TON PRESS FOR BENDING 
Cross FRAMES 


of eight strokes per minute. This press 
is used to blank and bend the cross mem- 
bers, the piece lying on the table at 
the right of the cut being the work on 
which it is at present engaged. The 
blanked pieces are seen on a bench di- 
rectly in front of the press. 

The press shown in the foreground of 
Fig. 5 weighs 120,000 pounds, and has 
a capacity of 3000 tons at the rate of 


a = 


ttm 











Fic. 


Fic. 5. 3000-TON PRESS FOR BLANKING 
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eight strokes per minute. [his press is 
used on lighter cross members. 

Fig. 6 shows the assembling depart- 
ment. A fixture is made for each differ- 
ent type of frame made. This fixture 
holds the side frames, cross members 
and all castings used in their proper 
positions while the riveting is accom- 
plished, thus making them absolutely in- 
terchangeable. The riveting is done hot 
and pneumatic hammers are used. 

The side frame, shown by Fig. 7, is 

Fig. 8 is an 
member, that 


one of several types made. 
example of the cross 
shown being known as the drop frame 
member. This piece is produced on the 
presses shown in Figs. 4 and 5. 








The Modern Profession 


The world used to class inventors with 
poets. Both were visionaries, but the in- 
ventor came and went in the common 
walks of life, a marked man who was for 
the most part laughed at, but who was 
occasionally revered as a genius when 
his dreams came true. It was in our earl- 
ier history, when steam became such a 
force in the material development of this 
country, that the inventor, as a type, 
appeared among us, The greater ones of 
that time—Howe, Corliss, Goodyear, 
Morse, Westinghouse, to mention only a 
few—will for long be recorded as indi- 
viduals who conceived great ideas and 
brought them forth as epoch-making in- 
ventions. We still think of the sewing 
machine, automatic releasing steam-en- 
gine valve gear, rubber-vulcanizing pro- 
cess, electric telegraph and air brake 
each as the work of an individual inven- 
tor, working all alone—such is the 
human tendency to associate a single 
name with any advance in the world’s 
thought. 

But the romantic, individual genius, 
who worked out his invention by his un- 
aided brain and then sold it to a powerful 
corporation for a fabulous sum, is now 
merged into or in many instances re- 
placed by the professional inventor. For 
one Edison or Tesla of the present day 
each a worthy peer of the giants of the 
early and middle nineteenth century 
there are scores of groups of industrious, 
well trained men, distributed among the 
great manufacturing corporations and en- 
gaged in team work. 


INFLUENCE OF MODERN ORGANIZATION 


Modern organization makes available, 
and competition in manufacturing re- 


quires, the work of many inventors. The 
old-time inventor “got out a patent” as 
an adequate protection of his new idea 
just materialized. The child of his brain 
was ready for the market as it left his 


By Joseph B. Baker 








The passing of the old 
time solitary inventor and 
the appearance o} organized 
projessional and team work. 
Sums spe ni by cor porations 
in promoting tnvention. 




















hand, a “new invention” manufactured 
in his own shop or taken up by a com- 
pany that could make and sell it on a 
larger scale, and finding place without 
competition. The inventor’s single pat- 
ent, or small group of patents, with its 
announcements and disclosures in model 
drawings and wordings, and its list of 
claims, was the declaration of the en- 
trance of a newly created enterprise into 
the commercial field. The patent was a 
certificate and an advertisement of the 
enterprise, and under its egis his com- 
pany might go ahead and build up a 
property. 

With the spread of manufacturing, the 
protection afforded by patents has under- 
gone a change. The minute details set 
forth in the string of patents that is now 
considered necessary publishes the in- 
vention—which is oftener than not a 
mere improvement in some existing art, 
process, machine or device—to a host of 
actual and possible competitors. 
a problem one way does not necessarily 
interdict numerous other ways of solving 
it. Patents are sought by a company al- 
ready formed to exploit the field, or by a 
rew company entering the field. To se- 
cure adequate protection under these cir- 
cumstances the patents of the several 
competing systems of nearly equal merit 
must be brought under one control, or 


Solving 


of Inventing 


else the idea must be thoroughly elabor- 
ated in’the shop and drafting room and 
hedged about in the patent office; and 
here the solitary inventor is out of it, and 
organized work by a corps comes in. 


HE MOpDERN METHOD 


The modern profession of inventing 
has still another aspect. It is one thing 
to conceive the idea of a new device, an- 
other thing to conceive a new idea by 
which money may be made under modern 
industrial conditions and then put that 
idea into a marketable shape in wood and 
metal. One man may conceive the prac- 
tical idea, it is true, making the first form 
of the device at his own bench and deliv- 
ering it in working order. But in the 
face of the competition sure to foilow 
success this work is only the beginning. 
Here invention as such pauses in the 
race, and passes the torch to manufactur- 
ing. The first inventor’s model must be 
taken in hand by other men, and simpli- 
fied, improved, cheapened—in a _ word, 
transformed into a manufacturing propo- 
sition. The invention, bolstered up by a 
chain of patents on improvements or on 
auxiliary machines and devices relating 
to its economical manufacture, and ready 
to put on the market, may bear the name 
of one of the men who did the earliest 
work—most likely of the one who con- 
ceived the germ idea, or of the one who 
bad the most persistence or faith—but its 
development, constituting, perhaps, nine- 
tenths of the work necessary to insure 
profitable return from the idea, has been 
the work of a dozen or a score of other 
men whose names the general public 
never learns to honor. 

This work may or may not be patented. 
The issue of letters patent may, in the 
judgment of some concerns, give advan- 
tage to competitors outweighing the the- 
oretical protection afforded, and these 
concerns may prefer to have a hundred 
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or a thousand workmen see their ma- 
chines daily to having their secrets dis- 
closed in the records of the patent office. 
But none the less will the group of in- 
ventors be needed, and their work will 
not be the less valuable for never getting 
beyond the factory gates. 

The old individual invente. sallied 
forth like a knight on solitary quest; the 
present-day manufacturing company is a 
community that sits still and by the work 
of its inventing force builds a wall of de- 
fense within which it may grow, develop 
its resources and plan its selling cam- 
paigns. 


THE INFLUENCE OF ELECTRICAL DEVELOP- 
MENT 

It was, perhaps, the later development 
of electricity that marked the change 
from the gifted but self-centered and 
often impractical individual dreamer to 
the professional inventor of today. The 
modern idea of inventing, as in every- 
thing else, is coéperation and codérdina- 
tion, and a group of men, not necessarily 
possessing extraordinary talents but 
working together, can strike out ideas 
among them, and will accomplish much 
more than the same number of men 
working separately. The secret is in the 
There not be direct 
coédperation, but spirit is there. 
Each man is engaged in the research for 
which he has been fitted, by natural bent 
and in his school and subsequent train- 
ing. In the chemical and research labor- 
atory or designing room of which he is a 
member he and materials and 
men to work with that he could not com- 


organization. may 


team 


has tools 


mand of his own resources, and he has 
the stimulus of seeing his ideas take 
shape rapidlv. Instead of hiding a 


scheme in his breast and passing years 
in periods of arduous work, alternating 
with generally longer periods of depres- 
sion, a mere dreamy rumination, he 
makes a daily or weekly report and keeps 
regular shop or laboratory hours. He 
receives a regular the continu- 
ance of which is not dependent on wheth- 
er he makes a valuable invention every 
so often—though the may be. 
His advice in consultation is of value, 
thought the results are not always spec- 
tacular. On the other hand, when he 
does get up a new device or process he 


salary, 


amount 


does not necessarily receive a royalty on 
it, or even a bonus or an increase of salary 
the increased reputation that fol- 
Sel- 


for it: 
lows may be compensation enough. 
fishness and personality are not 
catered to, but honor certainly awaits 
successful effort, and his mind is relieved 
of the pecuniary anxiety which was the 
traditional menace of the old-time inven- 
tor. 

CASE OF 


THI THE TELEPHONE 


The development of the American tele- 
phone system is a history of a few great 
primary 


inventions elaborated by team 
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work, and of engineering problems solved 
as they arose by the same means. Given 
the telephone instrument itself, the task 
of the inventions departments of the par- 
ent Bell company and its operating com- 
panies, and later of the independent tel- 


ephone companies, has been to adapt 
fundamental principles to the urgent 
needs of a rapidly growing local and 


long-distance telephone service. In many 
instances both the groundwork and super- 
structure of a new division of the art 
were built by the coéperating staffs of 
the affiliated companies. Among the re- 
sults thus achieved were the perfecting 
of a commercially reliable transmitter; 
the study of the properties of telephone 
lines, leading to the revolutionizing of 
the old telegraph-line construction meth- 
ods and to the construction of efficient 
telephone cables; the general evolution 
of switchboard and substation apparatus, 
culminating in the present common-bat- 
tery system. Every new instrument, de- 
vice or system had to be well considered, 
for it was to be an integral part of an 
electric communication system of stu- 
pendous magnitude; and mathematical 
research, laboratory work and practical 
trial have gone hand in hand with manu- 
facturing. 


THE GROWING IMPORTANCE OF DETAIL 
IMPROVEMENTS 
Again, the demand for products of 


manufacture, that has made manufactur- 
ing as a career so attractive, has by the 
same token vastly increased the import- 
ance of detail improvements. The old 
inventor’s mind worked on the obtaining 
of a novel result, per se, but the attention 
of the modern manufacturing companv 
is ordinarily directed to the marketing of 
volume of the product; 
or simplifications 


an enormous 
therefore refinements 
often overshadow, in a money sense, the 
total returns from the great primary in- 
ventions of former times. A _ simplifica- 
tion of a manufactured article, by which 
nonessentia! operations in making it are 
cut out, or time and labor saved, often 
makes a difference of tens of thousands 
of dollars in the cost of its manufacture. 
And such simplifications are as often as 
not made by the operetors of the ma- 
chines, of their own initiative or under 
the pressure of the necessity of reducing 
costs to meet competition. 


THE GAYLEY Dry BLAST 


A shining example is the invention of 
James Gayley, the dry-blast process for 
blast-furnace operation, introduced about 
six years age. This epoch-making work 
was accomplished by an intimate, day-by- 
day study of the deleterious effects of the 
variation in atmospheric conditions on 
iron smelting, and led to great saving in 
raw materials and improvement in pre- 
cision of blast-furnace operation and uni- 
formity of output by removing the moist- 
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ure from the air blown into the furnace. 
Another instance is the work of Brown, 
Hulett and others in devising a complete 
system of coal and ore handling on the 
Great Lakes, completely revolutionizing 
former methods. By enormous electric- 
motor driven machinery, operated to un- 
load specially designed vessels, the 
bringing of raw materials from a great 
distance to Pennsylvania and Ohio fur- 
naces was made a commercial success, at 
a time when the depletion of the original 
local beds had threatened the very exist- 
ence of the iron-smelting industry in the 
Keystone and Buckeye States. 


SoME FACTS AND FIGURES 


What are some actual facts and figures 
of the working of this modern idea of 
an inventing staff in and of the manu- 
facturing organization, and subordinate 
thereto, supplementing or replacing the 
individual inventor? What is the prac- 
tice of large electrical, machinery, tex- 
tile, public-service concerns, what is the 
usual plan of contract, what are the ag- 
gregate salaries paid to the members of 
the inventions department? The kind 
of companies that systemat’cally go in 
for this plan of maintaining their indus- 
trial defenses may be indicated by a tew 
well known names: National Cash Reg- 
ister Company, the Niles-Bement-Pond 
Company, the Hoe Printing Press Com- 
pany, the Western Electric Company, the 
United Shoe Machinery Company. 

Some companies, me-ve_ particularly 
those having a tradition of secrecy, the 
result of prolonged patent litigation, are 
silent when approached with inquiries: 
others claim that although they apply for 
a large number of patents each year, on 
inventions made by their employees, and 
that such employees’ salaries depend 
largely upon the inventive ability shown, 
they do not have any men employed sole- 
ly for the purpose of making inventions. 
However, some data obtained a few years 
ago relating to the inventions department 
of a well known electrical manufacturing 
concern, may be taken as an illustration. 
About 800 men—not forming a separate 
group, but consisting of department 
heads, engineers, shop foremen all over 
the factory, and including the staffs of 
the regularly maintained chemical, physi- 
cal and research laboratories—made up 
the force that evolves new patentable 
ideas. All of these men, “in considera- 
tion of one dollar and employment by the 
company,” agree 9 assign to the com- 
pany all inventions that they make, and 
the company supplies the tools, appli- 
ances and materials, and pays all the 
bills for drafting, experimental work and 
model making, and, of course, for getting 
out the necessary patents. This develop- 
ment work involves an aggregate expen- 
diture of 52,500,000 a year in fostering 
and in patenting the work of these men, 
most of whom are comparatively un- 
known but who make inventions of the 
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greatest practical value in grappling with 
everyday manufacturing problems. 

Their work is not made known (patent- 
ed) for years, in many instances—either 
because the work is the part of a still in- 
complete whole, or in order to delay dis- 
closure for reasons of manufacturing or 
selling policy. In a single year, approx- 
imately 1400 ideas had been disclosed to 
the company as patentable inventions by 
300 men, and out of this number about 
600 were considered novel and practic- 
able enough to warrant application for 
letters patent. A corps of 12 lawyers 
and 28 assistants was maintained at the 
factory, besides two in Washington and 
one in Europe. The salaries paid to the 
members of the inventions department 
range from $2000 up to $10,000 or S12,- 
000 a year, and only in rare instances 
does a man receive a royalty in addition 
to his salary. 

MANUFACTURING CONSIDERATIONS GOVERN 

In the actual work of making inven- 
tions, also, by this society of brain work- 
ers, manufacturing methods prevail. The 
presentation of a live problem may be 
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followed by a solution in a few weeks or 
months, by concentration of several 
workers on various phases. On each in- 
vention, the work, beginning with one or 
two sketches by the man to whom the 
problem was originally assigned, will or- 
dinarily include the following routine 
steps: A conference with the technical 
director of the company, an estimate of 
the cost of manufacturing, a conference 
with the sales department, an appropria- 
tion to cover cost of draw nes 1 mod- 
els, the making of drawings «. 4 
duscussion, including changes, a practical 
test of the first models and of improved 
models, an appropriation for manufactur- 
ing a small lot of the machine or device 
for general sale, the drawing up and fil- 
ing of one or more patent applications, 
and finally, the design and building of the 
machines to manufacture the 
invention economically. 

The laboratories of this company cost 
about 575,000 a year to maintain, and are 
an extraordinary example of far-sighted 
investment in work which is largely pure 
science, forming a groundwork only for 
the solution of practical problems. The 


their 


necessary 
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existence of such laboratories is, of 
course, an indication of the engineering 
standing of the company. 

Another instance is the National Elec- 
tric Lamp Association, composed of 23 
manufacturing companies. The principal 
activity of this association is in an en- 
gineering department, which spends 
$350,000 a year and employs 150 men in 
research, technical and commercial en- 
gineering work. The physical laboratory 
alone is estimated to cost $25,000 a year 
to maintain, and its conduct as a com- 
mercial organization is unique in that it 
gives out the results of its work to ap- 
propriate scientific societies. 

Although one may regret, for reasons 
of sentiment, the passing of the old-time 
inventor, the prosecution of inventive 
work as a branch of engineering pre- 
larger opportunities to a larger 
number of workers. In my opinion, the 


sents 


newer state of things is more in accord 
with the spirit of democracy, “from every 
man according to his ability, to every man 
according to need.” May it not be 
said that in this age genius is largely re- 
placed by 


his 


organization ? 
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Maas Brothers will equip a machine shop 
at Ottawa, Canada 

The American Brake Company, St. Louis, 
Mo., is enlarging its plant. 

Smith & Clark, Ord, Neb., are erecting a 

ks! 1 shop and garage. 

fhe Wilson Auto Company will locate 

vy in Montreal, Canada 
The Pneumatic Gate Company, Chicag 


Ill., will erect a new foundry. 
fhe Maine 


build a 


Railroad, Portland, Me 


shop 


Central 
new machine 
Regal Auto 
SVOLOOU varnae 


will 
Southern Company, Atlanta, 
Ga., will erect a 
The Massachusetts 
Mass., will it 
The 
uild 
The 
will 
The 
Ohio, 
The 
Company will 
The Alberta 
a S1.000,000 plant at 


Boston, 


Ilospital, 


machine shop. 


State 
stall a 
(Ont.) Bridge Com 
additions to its plant. 


Hamilton pany will 
extensive 
Machine 


S20 000 


Kent Company, Toledo, Ohio, 


erect a addition to its plant. 


Empire Vlow Company, Cleveland, 


will erect a new two-story factory 
(Wis.) 
addition to its 
Mills will 
Ilat. Alberta. 


Milwaukee Structural Steel 


build an plant. 
Rolling equip 


Medicine 


lron 


Thum Grand Rapids 


build a one 


& W 
Mich., will 
The Michigan 
troit, Mich., 


Company, 


story machine shop. 


Crank Shaft Company, De 


will erect a new factory building. 


Frank Heilig, of Verdi, Minn 


a blacksmith shop to be occupied 


will erect 


by J. Peter 
son 


Motor 
seven-story garage in 


Company is 
Winnipeg, 


The Canada Cycle and 
equipping a 
Man. 


The Canton-Hughes Pump Comanpy will 
move its plant from Canton, Ohio, to Wooster, 


Ohio 








News items for the sales 
denartment—where more 
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equipment wiil be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 
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rhe Latti ‘ = ad Machine (‘om 
pany will erect a new plant at Hazleton 
l’enn. 

rhe Titts x & Lake Erie Railroad is 
planning a ney epair shop at Dickerson Run 
Penn 

rhe Orenstein-Arthur Koppel Company will 
double the capacity of its plant at Koppel 
enn 

The Vanrot Metal Company, Lorain, Ohio 
whose plant was recently urned, will re 
build 

The Seneca Chain Company Kent, Ohio 
has awarded contract for its new S150.000 
piant 

‘he Toledo (Ohio) Metal Furniture Com 
pany will erect a two-story addition to its 
plant 

The Keystone Watch Case Company of 
Philadelphia, DPenn., will locate a factory in 


Toronto 

The plant of the Philips Tin and Sheet 
Piate Works, at Weirton, W Va is to he 
doubled. 


The Grand Tromk Pacitic 


dry dock and shops at Prince Rupert to cost 
S11 S00 000 

The Globe Machine and Stamping Company, 
Cleveland, Ohio, is having plans prepared for 

hew plant, 

\ I. Schnaiterly, Nevada, Mo will build 
au two-story machine shop at Ilunte ind 
Cedat treets, 

The Milwaukee (Wis.) Separator Company 
how vccupyit leased quarters, is plannin 
erect lant 

rhe Ames low Company, Worcest« 
Mass said to be considering the emoval 
of its plant 

The Wilys Overland Automobile Company 
has secured premises for a large new factors 
in London, Ont 

Brown & Co., operating the Wayne Iron 
and Steel Works, Vittsburg, Penn. are mak 
ing improvements 

\ Meclbougall, First street and Twenty 
second avenue, East Duluth, Minn., will erect 
a SlO.000 carawe 

The Ilamilton Wire Works is erecting a 


large rane! factory at Lulu Island New 
Westminster, B. © 

rhe General Electri Company has led 

ins for a factory ilding a ee | tt 

ad, Buffalo, N. Y. 

The Superior St Company Carnegie 
enn is increasing the capacity of the hot 
olling depart nt 

rhe Bantin Machine Company Poledo 


(hie las made application for a permit to 


ta new building 
Mar 


ting an ex 


rhe United States ifacturing 
Monacea, 


foundry 


Sanitary 
(companys Penn is ere 
tension to its 

The 
land at 
will he 


has purchased 


Trunk Pacific 


Sask., on 


(Grand 


Regina which new shops 


built at once 
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Electric 


large 


Canadian General Company, 


Ont., is 


The 


Teterboro, extensions 


making 
to its machine shops. 

The Moline 
Moline, Ill., 
addition to its 


East 
for an 


Company, 
contract 


Automobile 
has awarded 


factory. 


Dock 


damaged by 


Company, a 
fire t 


the Union Dry 


N. J., 


Plant of 
Weehawken, 


was 


the extent of $150,000, 
rhe George Koenig Company will erect a 
the manufacture of a hoist and 


factory for 
ladder at Le Seur, Minn. 

The Whiting 
Ill., manufacturing punches and 


Chicago, 
will 


(Company, 


(,eorge 
shears, 
machine shop 


erect a new 


lhe Pennsylvania Railroad is taking bids 
the erection of new shops and roundhouse 
to be located at Orangeville, Md. 

and Manu- 


Ohio, was 


the Ohio Foundry 


ompany, at 


The plant of 


facturing ¢ Steubenville 


destroyed by fire. Loss, S25 000, 

The Kanawha Chemical Fire Engine Com- 
pany, South Charlestown, W. Va., will soon 
be in the market for Fox lathes. 

The DPierce-Racine Automobile Company, of 


will establish a repair shop, dis- 
at Little Rock, Ark. 


Racine, Wis 
tributing plant, ete 


The Tuttle Motor Company, Canastota, 
N. Y., is building a new machine shop Is 
making purchases of machine tools. 


now 
Bridge 


tanks, 


The Chicago (IIL) 
manufacturing 


and lron Com- 
pans silos ete.. is 
Penn. 


building a branch plant at Greenville, 

The Brandt Manufacturing Company, Hast- 
ings, Minn., making agricultural sprayers, is 
looking for a site on which to erect a new 
plant 

The West End Motor Company, Duluth, 
Minn., is remodeling its factory at Michigan 
street and Twenty-first avenue West for a 

1riire 


Phe National-Acme Manufacturing Com 


Ohio, screw ma 


Montreal, 


pany, of Cleveland, building 


establish a plant in 


chines, is to 
Canada 
rhe 


completed 


nited States Steel Corporation has 


construction of a 
Ballard station, 


plans for the 


S500 .000 steel plant at 


Seattle Wash 

The Saco & Pettee Machine Shops, Newton 
Lowe Falls, Mass., is making an addition to 
ts machine shop and will erect a new build 
Ing ’ automatics 

fhe Pilot Motor Company, Richmond, Ind., 
is considering the removal of its factory and 
is making investigation with a view of se- 
curing uitable site 

Pians are being drawn by the New York, 
New Hlaven & LHlartford Railroad for a new 
engine house to be erected at Providence, 
Rr. I to cost SOO OOO 

The Lackawanna Steel Company has au 
tl ived the expenditure of yout SS 000 
t ihe construction of an additional mer- 
chant mill at Buffalo, N. Y 

It is announced that work will be started 
ato once on the bi new roundhouse for the 
New Ilaven Railroad, on the Quinnipiac 
Meadows, New Ilaven, Conn 

The Pennsylvania Railroad has let con 
tract for the erection of a large machine 


shop, power house, ete., at Northumberland, 


Penn to cost about S225 000 
Ihe Pittsburg (Penn.) Motor Cat Com 
pany is looking for a= suitable location on 


Which to erect a plant that would give em 


ployment to 2OU er more men 


The plant of the Davenport (Ila.) Locomo 


tive Works was burned, causing a damage 
of S20.000; S12.000 of this loss was on ma 
chinery New building will be erected 

The Pittsburg (Penn.) Bolt and Screw 
Company will move to Gary, Ind., where a 
large new plant will be erected The con- 
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cern will be known as the Gary Bolt and 


Screw Company. 


The Wright Cooler and Hood Company, now 


at 1545 Michigan avenue, Chicago, IIL, will 
move to Muskegon, Mich., where a new plant 


The manufactures 


hoods for 


will be erected. company 


coolers and automobiles. 


The Huron River Manufacturing Company, 
Ann Arbor, Mich., organized to establish a 
plant for the production of automobiles and 
their parts, is now taking bids on the first 


to be erected. 


Johnston Machine 
building machine 


of new buildings 

The Potter & 
Pawtucket, R. I., 
add a line of cotton machinery to its pro- 
duct. The company is now building an addi- 
tion to its giving a lot of additional 
floor 

Charles H. 
are 


S500 000 


factory 
Company, 


tools, will 


works 
space 

Colo., and as- 
for the construction 
San Antonio, Tex., 
tinware, 
and 


Hart, of Denver, 
planning 
factory in 
manufacture of 
machines and 
works. 


sociates, 
ot a 
for the 
washing 
structural 

The 
locate a 
new 


goods, 


wire 
also a foundry 
sheet 
Works will 
Penn This 
Pittsburg 
new 


and Motor 
Cauvonsburg, 


Collins Gear 
plant at 
is a company, composed of 
manufacture a 


invented by I). P. 


eapitalists, which will 


rr automobiles 


appliance f 


Collins, of Pittsburg. Vlant will be erected 
on Alexander place 

Charles E. Levy, of the firm of L. Levy 
& Sons, of New Orleans, La., and a member 
of the New York and New Orleans cotton 
exchanges, Cotton Exchange building, New 
York City, is investigating throughout the 
Middle Atlantic section for the location of an 
automobile plant that will give employment 
io 500 to 1000 men. Mr. Levy reports that 
it is intended to manufacture a new car 


kinds of motor 


building 


and all 
factory 


called the “Simplicia, 
The 
is estimated at 


vehicles. cost of this 


$1,000,000 
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Whe Atlanta (Ga.) Paper Company is erect 
ing a new plant 
A new electrical substation will be equipped 


at Invgersell, Ont 
McGinnis, of O'Neil, 


creamery. 


Robert Neb., will erect 


a modern 
John Treber, of Deadwood, S. D., will erect 


an ice-making plant 
Canaioharie, N. Y., will 


ST50.000 


install new water- 


cost 


works to 


Ottawa, Canada, will spend 82,000,000 ex- 


tending its water system 


The Nearsteel Company, Jersey City, N. J... 


will install a new cupola 

The McLaughlin Paint Company, Ottawa, 
Ont., will double its plant. 

Pickup & Kean, dyers, Allentown, Penn., 


are erecting a large addition. 

The Allentown (Penn.) Silk Dyeing Com- 
pany is erecting an addition 

The ice plant of the Walla Walla (Wash.) 


Brewing Company wes burned 


Oscar Betteridge, Shenandoah, Penn., is 
building a new knitting mill 

Churchill & Allen, Lynn, Mass., are in the 
market for veneer machinery. 

li. B. Smith Heater Company is in the 
market for feed-water pumps. 

The Houlton (Me.) Woolen Mill will erect 
a new four-story mill building. 

The city of Winnipeg, Man., is in the mar- 
ket for well-drilling machinery. 

The Walpole (Mass.) Rubber Company is 
building additions to its plant. 

Messrs. Kapes and Kinng will locate a 
large flour mill at Vonda, Sask. 
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The Belmar (N. J.) Waterworks is to in- 
crease the capacity of its plant. 

The Kilgour Couch Company is equipping 
a new factory at Stratford, Ont. 

The Twin City Granite Works, Minnean- 
olis, Minn., will build an addition. 

The Muscatine (lowa) Produce and Pure 
Ice Company is erecting a plant. 

The Wentachee (Wash.) Milling Company 
will erect a three-story flour mill. 

The Owen Sound (Ont.) Furniture Com- 
pany will build a large new factory. 

The plant of the Florence (Ala.) Column 
Company was burned. Loss, $20,000. 


Fire destroyed the plant of the Stevens 
Tank and Tower Company, Auburn, Me. 
Stengel & Rothchild, leather manufacturers, 


Newark, N. J., are building an addition 


Il. F. Sommers & Co., Newark, N. J., leather 
manufacturers, are building an addition. 

J. E. Dayton, Williamsport, Penn., is build- 
ing a large addition to his shoe factory. 

The Michelin Tire Company, Milltown, 
N. J., is erecting an addition to its plant. 

The Fiske Rubber Company, Chicopee, 
Mass., will require boilers for its new mill. 

The American Textile Company, Pawtucket, 
R. I., making laces, will erect an addition. 

The Menasha (Wis.) Woodenware Company 


is contemplating the removal of its plant 
The 
Monaca, 


Glass Company, 


Specialty 
large addition. 


American 
Penn., is erecting a 


Swift & Co., of Chicago, has started work 
on a new fertilizer plant in Cleveland, Ohio. 
The Canadian Smelting and Refining Com- 
pany will locate a large plant at Orillia, Ont. 
The Holeproof Hosiery Company, Mil- 


Wis., will build an $18,000 addition. 
The plant of the Saint Clair Tile Company, 
at Eaton, Ohio, $12,000, 
The Los An- 


geles, Cal., addition. 


waukee, 


Loss, 
Works, 
one story 


was burned. 


Agricultural Chemical 
will erect a 


Campbell & Stearns will spend $25,000 for 


new machinery for a sawmill at Gracefield, 


(Jue. 

Long « 
turers, are 
N. J. 


manufac 
Newark, 


Company, jewelry 


plant in 


Koch 


building a new 


Alberta, is in the market for 


equipment for a 


Edmonton 
a complete hydroelectric 
plant 

The 
Stonington, 


Manufacturing 
will install a 


Specialty 
Conn., 


Company, 
steam-power 
plant. 

Columbus Junction, Lowa, 
establish an electric-light 


The city council, 


is preparing to 


plant 

The citizens of Hartselle, Ala.. voted to 
issue bonds for waterworks and electric-light 
plants 

The Greendale Lumber Company, Wor- 
cester, Mass., is in the market for a steam 
boiler, 

The plant of the Winnebago (Minn.) Mill 
ing Company was destroyed by fire. Loss 


S50.000, 


The Weber Baking 
nue, Newark, N. J., 
addition. 


Company, Waverly ave- 


will erect a_ three-story 


The sawmill of E. J. MceNeeley & Co., Ta- 
coma, Wash., was destroyed by fire. Loss, 
S550.000, 

Welland, Ont., will spend $15,000 for new 
pumps, water wheels and other waterworks 
equipment. 

The Pittsfield (N. HL.) Electric Light and 
ower Company will install a steam engines 


and boiler. 
The 
Ky., will 


Mengel Box Company, of Louisville, 


erect a large box factory in Jersey 


Cre. we ae 
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A transformer station and complete hydro- 
electric power plant will be equipped at Port 


Credit, Ont. 

The New York Central Railroad will build 
another switch tower at Chatham, N. Y., to 
cost $30,000. 

The Monmouth Memorial Hospital, Long 


Branch, N. J., is building a new power plant 


and laundry. 

The Leggitts Creek Colliery, Scranton, 
Penn., is erecting a new 1800-horsepower 
boiler house. 

The American Musical Supply Company, 
Jersey City, N. J., will build a new three- 
story factory. 

The Citizens Light, Heat and Power Com- 
pany, Mobile, Ala., will spend $700,000 on 
improvements. 

The Venobscot Chemical Fiber Company, 
Great Works, Me., will build a large water- 
power plant. 

The Chemical Laboratories, Ltd., of To- 
ronto, Ont., will build a $1,000,000 plant at 
Welland, Ont. 

The fat rendering plant of Robert Stern, 
at Secaucus, N. J., was destroyed by fire. 


Loss, $60,000. 


Grain elevator of the Rutland Transit Com- 
pany, at Ogdensburg, N. Y., was burned. 
Loss, $200,000. 

The plant of the Wm. Musser Lumber Com- 
pany, Spokane, Wash., was destroyed by fire. 
Loss, $200,000. 

The Connelly (N. C.) Mills 
rebuild its woodworking plant and corn mill, 
burned. 


Springs will 
recently 

City of Carmen, Okla., will vote on issuance 
of $15,000 bonds for waterworks and electric- 
light 

The Lawrence Webster Company is to erect 
a large plant in Malone, N. Y., for the manu- 


extensions. 


facture of cloth. 

The Cooper Paper Box Company, Buffalo, 
N. Y.,. is having plans prepared for a new 
three-story factory. 

The John F. Bogle Comanpy, Jersey City, 


N. J.. manufacturing strawboard, will erect a 


two-story addition. 


An electric-light and power franchise has 
been granted to the Ashland Power Company, 


at Bessemer, Mich. 


The Springfield (Mass.) Street Railway 
is considering the installation of one or two 
more steam boilers. 


The Triangle Mining and Developing Com- 


pany, of Clinton, Mont., will erect a $50,000 
concentrating plant. 


The schoolhouse department of the city of 
is asking for bids on a hori- 
boiler. 


Beverly, Mass., 


zontal-tubular 

The 
plant in 
ture of 


build a 
manufac- 


will 
the 


Company 
for 


Revere Rubber 
Providence, R. 1., 
rubber tires. : 

Fire destroyed the leather factory of Sam- 
vel E. Knapp, at Danvers, Mass., causing a 
loss of over $30,000. 

The Chas. Wolf Packing Company, Topeka, 
Kan., will install another ammonia 
sor and generating set. 


compres- 


The Lorraine Manufacturing Company, 
Pawtucket, R. I., will install a new spinning 
and weaving machinery. 

Medicine Hat, Alberta, wants two direct 
connected gas-engine driven, 1250-kilowatt, 


alternating-current units. 
The Geo. A. 
buryport, Mass., 


on which to 


Learned Shoe Company, New- 
is looking for a suitable site 
erect a plant. 


The Winchester Repeating Arms Company, 


New Haven, Conn., is in the market for 
steam pumping machinery. 
The mill of the Santiago Milling. Mining 
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and Tunnel Comanpy, at Georgetown, Colo., 
was burned. Loss, $20,000, 

The Newton (Kan.) Electric Light Com- 
pany will install an additional direct con- 
nected engine and generator. 

The Flavelle§ Silverwood Company will 


large plant at London, Ont., for cold- 


and packing 


build a 
storage 


oe 


purposes, 


Pride, of Spokane, Wash., is arrang- 


ing for the erection of a paper mill to cost 
$1,000,000, at Seattle, Wash. 

The Cumberland (Md.) Mattress factory 
at William and Orchard streets, was de- 
stroyed by fire. Loss, $10,000. 


Fire damaged the plant of the Akron Roof- 
ing and Tile Company, at South Akron, Ohio, 


to the extent of about $40,000, 
The Macbeth-Evans Company, of Pitts- 
burg, Venn., will build an addition to its 


glass Charleroi, Denn. 


plant at 
The Western Fuel Company, Nanaimo, B. C., 
will equip a private water-supply system and 


is in the market for pumps, ete. 

The Norton Company, of Worcester, Mass., 
will build a factory in Toronto, Ont., for 
the manufacture of emery wheels. 

The Standard Sanitary Manufacturing Com- 
pany, Pittsburg, Venn., is building an addi- 
tion to its plant at New Brighton. 

Fairview, Okla., will expend $50,000 for 
extension of its waterworks, electric-light sys- 


.M. clerk. 
factory of 

Mills, Orono, 
$100,000, 


tem, ete. J Voorhees, 
The sawmill and box 
Walker & Co., at Basin 
was destroyed by fire. 
The city of Lowell, asking for 
bids on a crank and flywheel, high-duty pump- 


city 
James 
Me., 


Lass, 


Mass., is 


ing engine of 8,000,000 gallons capacity. 
Eisenhuth & Sons, shoe manufacturers, 

Sellinsgrove, Penn, will move to Williams- 

port, Penn., and construct a new plant. 


is in the market for a large 
valves for fire hydrants and 


Dauphin, Man., 
quantity of gate 


special castings for waterworks purposes, 
The Farmers Co-Operative Brick and Tile 
Company will soon commence the erection of 


a plant to cost $200,000, at Mason City, Lowa. 


A $100,000 factory and warehouse will be 
erected for the Regal Buggy Company, at 
Eleventh and Iloward streets, St. Louis, Mo. 


Central 
ow ned 


the 
I1l., 
£150,000, 


Fire destroyed the 
tox Board Company, at 


plant of 
Sterling, 


by Armour & Co., of Chicago. Ly 


The Standard Company, Torrington, Conn., 
manufacturing spokes, etc., has awarded con- 
tract for the erection of an additional fac- 
tory. 

A two-story factory building will be erected 
at Kansas City, Mo., to be occupied by the 
Kansas City Vehicle and Automobile Com- 
pany. 

The Canadian Dower and Vaper Company, 
with headquarters in Toronto, will spend 
$10,000,000, establishing mills and power 


plants 
City of La Plata, Mo., is having plans pre 
pared by Burns & McDonald, Scarritt building, 


Kansas City, Mo., for waterworks and sewer 
system. 
The shaft house, with all its machinery, 


lron- 
Colo., was destroyed 


at the VDride of Cripple Creek Mine, on 
clad Hill, Cripple Creek, 
by fire. 

Ltd. 
will 


The 
department), 
power capacity 
to 1000 


Oneida Community, (hardware 
Sherrill, N. Y., the 
of its machine shop from 250 


increase 


horsepower 


hox factory of the 
Second and F 
ternardino, Cal., recently burned, 


rebuilt 


The planing mil and 
Myzelle & Imhoff Company, at 
streets, San 
immediately. 


West 


will be 


Fire the Brea Ridge Col- 


Philadelphia 


destroved 


liery, owned and operated by the 
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and Iron Ma- 


Mahoney 


& Reading Coal 
honey Plane, 
The 
recently organized, 
lothian for the 
S. D. Crensha, of 
The 
pany, 
commence 
furnish 
ture ice 
The 
Conway, 


Company, at 


near City, Denn. 


Richmond (Va.) Vower Corporation, 


Mid 


power, 


will equip a plant at 
of light and 
Richmond, is vice-president. 
(Ark.) 
with 
construction of its 
Will als 


generation 


Light Com- 
capital, will 
plant to 


ower and 
S25.000 


Ilazen 
organized 
the 
manufac 


electric power. 


Waterworks Improvement Board, of 
Ark., feted with the city 
the proposed system 


council, 
and an esti 


would be 


plans for 
showing 
S95.000, 


High 


mate approximate cost 


about 

The Ground Dairy Company, of 
$51 Madison Brooklyn, N. ¥ 
commenced the erection of a 
at Norwich, N. Y., to 
latest 

The Great Northern 
Minneapolis, Minn., 
a seven-story 
and Third 
a short 

The 
Company, 


street, has 


large creamery 
be equipped with the 
machinery. 

Implement Company, 
has had plans drawn for 
Seventh 


the 


warehouse at avenue 


street, to replace one burned 


time ago. 

United States Bobbin 
Manchester, N. = 
prepared for three buildings to 
S40,.000 


and Shuttle 
had 


cost 


has plans 
new 


will 


over 


These comprise a bobbin mill, 


dry house and new boiler house 


The Willetts Company, of Pittsburg, Penn., 


has commenced the erection of a plant in 
Fairmont, W. Va., for the manufacture of 
glass pots, tank blecks and other clay pro 
ducts used in the manufacture of glass 


The board of chosen freeholders, of Hudson 


county, N. J., will receive bids for three hori 
zontal-tubular boilers for a new boiler room 
at the Almshouse, also for the installation of 


a new bakery and laundry at the penitentiary. 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, I. C., will open 
hids September 20 for two feed-water heaters 


and purifiers (schedule 2865) ; September 27 
Pipe fittings, 
PRG), 


Navy 
Accounts, 


hose, composition unions (sched 
ule wattmeters VSH4). 

The 
and 


(schedule 
sureau of 
Washington, I. © 

September 13, for 12 
pneumatic 
YS45), 


motor, ma 


Department, Supplies 


will open 
bids pneumatic 


drilling 


sealing 


hammers, 27 machines 


(schedule induction 


one 15-horsepower 
spiral steel (schedule 
2859), plate-bending and flanging rolls (sched 
ule 2844) 

M. J. Tappins, secretary State board of con 
trol, Madison, Wis., will bids until 2 
pn., September 12, 1910, for one deep-well 
turbine pump for 17-inch well. Each bid 
be accompanied by certified check for 


springs 


receive 


must 
Sv, 


Specifications on file at office of M. J. Tap- 
pins, secretary, and 31 Vroman _ building, 
Madison, Wis. 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
bids September 13 for 4150 pounds brass 
sheet (schedule 2S51), 1850 pounds brass 
sheet (schedule 2862), 6000 pounds round 
phosphor bronze, 40.200 pounds forged steel 
(schedule 2859), 50,000 pounds mild steel, 
19,600 pounds medium bar steel, 56,000 


pounds ingot tin, 12,000 pounds sheet zine, 
10.350 pounds cold-rolled steel (schedule 
2847) 








NEw INCORPORATIONS 








verett 
Capital, 
Seward, 


Motor Car Company, Dayton, @hio. 
S50.000, Wm. A. Schroyer, 8S. A, 
ete 


Lisbon Auto Truck Company, Lisbon, Ohio. 


Capital, $50,000. Incorporators, A. H. Wyatt, 
W. H. Kitts. 
Garage Service of America, New York. 


Garage. 
R. H 


Capital, 
Wagoner, R. C 


S25..000, Incorporators, 


Davey, etc 








lower Company, 


Capital, $15,000, 


Eaton, president. 


Manufacturers 


Equipment Company, 
Manufacture electrical 
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MacDonald-Hilderscheid Company, Colum- 
Ohio. Manufacture printing machinery, 
Incorporators, Wm. 


Hilderscheid, S. P. 


bus, 
$10,000, 


Wm. A. 


ete. Capital, 
Ek. MacDonald, 
Cross, ete. 

Newark Wrapping Machine 
Broad Newark, N. J. 
machinery. $5,000,000, 
ators, David D. 
I, Engle. 


Company, 7635 
Manufacture 
Incorpor- 


Matthews, Harry 


street, 
Capital, 
Engle, N. J 


McCartney toiler Company, Mobile, Ala. 
Manufacture and deal in boilers, engines and 
machinery. Capital, $50,000. Incorporators, 
Thos. P. Martin, Jas. E. Martin, James Me- 
Cartney, ete 

The New Enterprise Company, Hamilton, 
Ohio. Capital, $10,000, Manufacture and 


sell washing compounds and soaps.  Incorpor- 


Ilagerman, Charles E. Campbell, 


Brick. 


Ilenry 
ot, Harry 


tors, 


Craghan Foundry Company. Fremont, Ohio. 


capital, $10,000. Manufacture and sell cast- 
ings and wietal parts of all kinds. Incorpor- 
ators, taker, John E. Van Boxel, 


William A 
Frank Ver T&T i 


American Auto Sales Company, Cleveland, 
Ohio Capital, $50,000. Do a general auto- 
mobile business and repair motor cars. In- 
corporators, George H. Canniff, John K. Cor- 


win, E. PP. Kinney. 
MeLeary Toledo, 


Manufacture motors for aéroplanes, do 


Engineering Company, 
Ohio 
S25. 000, 


Bern- 


repairing, ete Capital, 
McLeary, O. P. 


automobile 
Incorporators, Edward 


hart, S. J. Logan, ete 


©. J. Warman Aluminum Foundry and Ma- 
chine Company, Madisonville, Ohio. Manu- 
facturing and machining aluminum Capital, 
S15.000 Incorporators, O. J. Warman, Roy 
Warman, R. E. Morrison, et 

Kasper & Koetzle, Brooklyn, N. Y.  Manu- 
facture and deal in iron, steel, manganese, 


S30,000 Incorporators, 


Frederick 


copper, ete Capital, 
Wm 


Koetzle, 69 


Kasper, 60 Richmond street; 


Ridgewood avenne, ete. 


Seymour Auto Supply Company, New York. 
Manufacture devices and supplies for auto- 
mobiles Capital, S50,000 Incorporators, 
I. ©. Brashear, West New Brighton, S. 1.3; 
S. Suits, H. J. Howland, Newark, N. J. 

The Wallace-De Wilde Company, Newark, 
Ne. @ Manufacture automobiles Capital, 
S1O.000, Incorporators, Henry <A. O'Brien, 
New York: John Beekman Wallace, Jersey 
City J Ilerbert De Wilde, New York. 

Moore Auto Skid Preventer Company, New 
York Manufacture motors, engines, automo- 
jles, appliances, ete Capital, S500,000, In- 
corporators, Franklin J. Berry, East Orange, 
N. J Ernest Lewin, 1374 Boston road, New 
York, et: 

Pennsylvania Motor Car Company New 


York Manufacture automobiles, motors, en- 
gines, aéroplanes, ete. Capital, $50,000.) In 
corporators, Tt. Hamilton, 738 East One Ilun- 
dred and Seventy-sixth street: A. A. Russell 
and L. I. Denny, 344 West Fifty-eights street, 
New York 





= 


MEETINGS 





FORTHCOMING 








National Society for Promation of Indus- 
trial KMducation fourth annual convention, 
Boston, Mass., November 17, 18 and 19, 

American Society of Mechanical Engineers: 
monthiv mecting second Tuesday Calvin W. 
Rice, secretary, 29 West Thirty-ninth street. 
New Y k City 

Roston Branch National Metal Trades As- 
sociation Monthly meeting on first Wedne 
day of each month, Young's hotel DF. 8 
Clark, secretary, 141 Milk street Boston, 
Mass 

Providence Association of Mechanical Engi- 
neers Monthly meeting fourth Tuesday each 
month. kK. CC. Bliss, Sabine 


president, 91 
I 


street, 


Providence, R. 
England F 


, +t 
regular meeting se 





onundrymen's Association ° 
ond Wednesday of each 





, 1910. 


September 


month, Excuause Club, Boston, Mass. Fred 
F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 
Engineers’ 
vania: monthly 


Pennsy!- 


Society of Western 
El- 


meeting third Tuesday. 


mer K. Hiles, secretary, Fulton building, 
Pittsburg, Penn. 

Superitendents’ and Foremen'’s Club of 
Cleveland; monthly mecting third Saturday. 
hilip Frankel, secretary, 310 New England 


building, Cleveland, O. 
Western Society of Engineers, Chicago, IIl. 


Regular meeting first Wednesday evening 
of each month, excepting July and August. 
Secretary, J. H. Warder, 735 Monadnock 


block, Chicago, Ill. 








WANTS 








Rate 25 cents per line for each insertion. 


{hout six words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for ensuing 
weck’s issue. inswers addressed to our care, 
DOD Pearl street, New York, will be for- 
warded. Applicants may specify names 
to which their replies are not to be 
forwarded, but replies will not be returned, 


'* not forwarded, they will be destroyed with 


out notice. No information given by us 1¢ 

garding any advertiser using bor number. 
Oriyinal letters of recommendations or othe? 
papers of value should not be inclosed to 
unknown correspondents. Only bona-fide ad- 
rertiscments inserted under this heading. No 
advertising accepted from any agency, as- 


charging a fee for 
wages of 


individual 
commission on 
for situations. 


sociation or 
“registration,” or a 
successful applicants 
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MISCELLANEOUS WANTS 











Caliper catalog free. E.G.Smith, Columbia, Pa. 





We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 
The “Gas Saver” brazing forge: circular. 
J. L. Lueas & Son, Fox St., Bridgeport, Ct. 
Wanted —-Work for screw machines and 
gear cutter. Box 775, AMERICAN MACHINIST. 


models and 
Chase, New- 


Light, fine machinery to order; 
electrical work specialty. E. O. 
ark, N. J. 

Screw 


Special machinery accurately built. 
Rob- 


machine or turret lathe work solicited. 
ert J. Emory & Co., Newark, N. J. 

Light and medium weight machinery and 
duplicate parts built to order: tools, jigs, ete 
MacCordy Mfg. Amsterdam, N. Y. 

Will pay 75 cents for copy of AMERICAN 
MACHINIST, issue ef March 26, 1908. J. O. 
Smith, 525 Waterman St., Providence, R. I. 

Patents (. L. Parker, Patent Attorney, 
ex-examiner Latent Office, 990 G St., Wash 
ington, lL. C. Write for Inventor's Handbook. 

A large English firm of machine-tool im 
porters having showrooms and oflices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds. 
Apply Box 189, AMERICAN MACHINIST. 

Any broken machinery parts expertly weld- 
ed by oxy-acetylene process: difficult repairs 
requiring skilful preheating are our specialty ; 
automobile evlinders and crank also; 


“ses 


ask for detailed information, references, ete 
we positively weld (not braze) cast iron, 
aluminum and other metals: no charge un 
less successful: one trial will convince you. 


Waterbury Welding Works, Waterbury, Conn 














Hrte WANTED 








indicates present address of 


else. 


Classification 


advertiser, nothing 


CONNECTICUT 
Wanted—Salesmen to handle ona generous 
commission basis, a well advertised and 
quick selling line of lathe tools; commissions 
given on all orders received from prescribed 


territory; send references with reply. Address 
“R. T..” AMERICAN MACHINIST. 
Wanted—For England in mills making 
brass and copper tubes, plates and rods, a 
competent overseer; a clever millwright with 


uptodate knowledge of methods of manufac- 
ture and capable of applying same, is the 
person required: state age, qualifications, 
previous situations and salary required. Care 
“Roller.” TP. O. Box 459, Hartford, Conn. 


DELAWARE 
man who ts thoroughly compe- 
charge of pi 


Wanted \ 


tent to take machines in 


ofiling 
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the manufacture of high-grade firearms; we 

have an excellent opportunity for a competent 

man to advance himself to his full capacity; 

steady employment and good wages will be 

paid successful applicant. Box S897, AM. Ma. 
ILLINOIS 

Wanted—A ‘first-class model maker and ex- 
perimental man for adding machine of strictly 
high class; state experience and salary. Box 
“Z Y Xi,” AMERICAN MACHINIST. 

Wanted—By growing Chicago concern, first- 
class draftsman with experience in original 
designing and ability to work out ideas sub 
mitted; also a high-grade die and tool de- 
signer of experience, with a thorough practical 
knowledge of die making: must be a good 
draftsman; in each case cive age and experi- 
ence in full and wages desired in first letter. 
Box S92, AMERICAN MACHINIST. 

INDIANA 

Wanted—-Foreman, a man capable of hand- 
ling motor, rear axle, transmission and 
chassis assembly in factory where quality 
first then quantity counts: factory located at 
Indianapolis, Ind. tox 906, AMER. MACH. 

MASSACHUSETTS 

Wanted— Experienced and designing drafts- 
men. Address replies to Supervisor of Draft- 
ing Rooms, General Electric Co., Vittsfield, 
Mass. 

Pattern storage man wanted at once ; must 
understand drawings and be familiar with 
patterns; steady work and best of conditions 
in attractive new building. Deane Steam 
Pump Co., Holyoke, Mass. 

Speed boss wanted for machine shop of 
200 men; a first-class, energetic, exacting, up- 
todate man with thoroughly practical ma- 
chine shop experience; write us fully so that 
your first letter will clearly state your experi- 
ence and ability to do the required work; 
that is, state clearly and concisely your edu- 
cation and experience, stating age and com- 
pensation expected to start, and give any ref 
erences you might wish us to write to. Box 
912, AMERICAN MACHINIST. 

MICIIIGAN 

Wanted—At once, draftsman with at least 
two vears’ experience on gasolene engine and 
engine jig work: none but first-class man need 
apply. Box 917, AMERICAN MACHINIST. 

NEW JERSEY 

Wanted—-An experienced man for foreman 
en assenibling smail and intricate machine 
work: must be an expert mechanic, know 
how to handle men and show results; give 
age, experience, wages expected and refer- 
ences. tox DOIS, AMERICAN MACHINIST. 


NEW YORK 


Machinists Wanted—First class. planer, 
bench and tloor hands; new shop, new tools, 
good wages and steady position for the right 
men. Adcress or apply direct to the Auto- 
press Co., College Point, N. 

Wanted—Four er five first-class all-around 
machinists and two good patternmakers; give 
full details of past experience. where now 
employed, reference and age: good wages and 
permanent employment to good men. Box 
SS1, AMERICAN MACHINIST. 

Draftsmen Wanted——A large and well 
known automobile company in New York 
State requires experienced mechanical drafts- 
men and detailers: give age, experience and 
salary expected and when could report for 
work. Box S98, AMERICAN MACHINIST. 


OHIO 
Wanted—General foreman for about 250 
men in machine shop and too! room of a 
large engine manufacturing plant in Chio;: 
must be an experienced and aggressive man, 
able to get maximum capacity in high grade 
accurate work at the proper cost: state fully, 
experience number of men handled. age, pres- 
ent salary, ete. jox 916, AMER. MACHINIST. 
Wanted—First-class machinists, toolmakers 
die sinkers. lathe, planer. drill press, serer 
machine, boring and milling machine ope: 
aters, wood patternmakers, brass molders, 
polishers. buffers, finishers, spinners, mil! 
wrights, hammermen and blacksmiths whe are 
seeking positions or desirous of improvin: 
on those which thev have. to register their 
names and addresses with the free Employ 
ment Department of the National Metal 
Trades Association Address Commissioner's 
Office, 605 New England Bldg., Cleveland, O. 
PENNSYLVANIA 
Wanted —Floor hands and fitters on ma- 
chine tool work Colburn Machine Tool Co., 
Franklin, Penn 
Wanted-—Experienced foundry foreman for 
medium sized shop; one familiar with pump 
and engine work preferred: give full details 
of experience, salary expected, ete. Box 929, 
AMERICAN MACHINIST 
Blacksmith foreman for Philadelphia plant: 
fully experienced and comnetent to take en- 
tire charge of 200 men and thoroughly fa- 
miliar with heavy forging machines, steam 
drops, bulldozers, ete. Box $05, Am. Mact. 






AMERICAN MACHINIST 


The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine; these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 
carry most weight: Common sense, automatic 
machinery experience, printing office experi 
ence, type foundry experience. Full partic 
ulars will be furnished to inquirers who fur 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Vhiladelphia. 

RHODE ISLARD 

Wanted—Scrapers, experienced on medium 
machine tools; expert men only; highest pay, 
steady employment. Box 907, AMER. MAcH. 

TENNESSEE 

Wanted—First-class machine tool repair 
man, regular toolmaker who can handle re- 
pairs preferred; give ‘experience and _ refer 
ence; permanent position to right man. Ad- 
dress Southern Engine & Boiler Works, Jack- 
son, Tenn. 

WISCONSIN 

Wanted—Draftsman, bright young man to 
take charge of a small drafting room. Address 
“A. Z.. AMERICAN MACHINIST 

Wanted—A thoroughly capable and experi- 
enced machine designer and draftsman; one 
who has had experience in the building of au 
tomatic machinery: give experience, refer 
ences and salary desired in first letter: if not 
thoroughly competent do not apply National 
Wrapping Machine Company, Enterprise Bldg., 
Milwaukee, Wis. 

FOREIGN 

Commonwealth Government, offices, 72 Vic- 
toria street, London, S. W., invite applications 
for the position of manager of a small arms 
factory at Lithgow, New South Wales, Aus 
tralia: age not to exceed forty: testimonials, 
statement of service and qualifications fo 
post required: previous experience of manu 
facture of small arms essential; candidates 
have to undergo medical examination; salar) 
£750. Applications to be addressed, Secretary 
Defense Department, Melbourne, Australia, to 
arrive not later than October 31. 








SiruATions WANTED 





473 


Foreman toolmaker, experience designing 
jigs and fixtures for interchangeable parts 
seven years; reference last employer to ex 
ecutive and mechanical ability. Box 927, 
AMERICAN MACHINIST. 

Expert draftsman, now employed, wishes 
position where ability and conscientious en 
deavor will be appreciated; long ev >erience 
in mechanical and commercial lines; best of 
references. Address Box ¥21, AMER. MAcH. 

High grade designer, with wide experience, 
both practical and technical, on tools and spe- 
cial machinery for manufacturing interchange 
able parts; expert on dies, including subpress ; 
will be open for engagement October 1; loca 
tion immaterial. tox 915, AMeR. Mach, 





Designer, graduate engineer, age 33, over 
12 years’ experience adding machines, type 
writers, fine devices, medium and light auto 
matic machinery, especially strong on experi 
mental work and originating of new machin 
ery, will consider change; location immater 
ial. Box 828, AMERICAN MACHINIST. 

OHIO 

Mechanical artist, experienced in all classes 
machinery illustration, retouched photographs, 
wash drawings from the plans, etc., seeks po 
sition with engineering or manufacturing con 
cern. Box 923, AMERICAN MACHINIS1 

Screw machine foreman, now having charge 
of large automatic and hand machine depart 
ment producing accurate interchangeable work, 
desires change; expert tool and cam design 
er, good executive and capable to handle de 
partment along the lines of modern cost and 
expense accounting; in present position seven 
vears; location immaterial Address “Fore 
man,” Box 924, AMERICAN MACHINIST. 


PENNSYLVANIA 





Cost accountant, thoroughly experienced, 
desires to change; familiar with the various 
ways of handling overhead expense, piece 
work, premium and bonus systems and with 
cost estimating; only high-grade opening con 
sidered, tox 050, AMERICAN MACHINIST. 

WISCONSIN 


Situation wanted with company entering 
manutacture of automobiles or motors; cap 
able of purchasing and installing machinery 
and tools, designing tools, jigs and tixtures 
and as tool-room foreman: over ten years’ 
practical experience: similar positions held 
before; at liberty October 1, tox SoU, AM. M 








Classification indicates present address 0; 
advertiser, nothing else. 
ILLINOIS 
Wanted —VPesition as general superintend 
ent; have had a large experience designing 
and building gas engines Box 925, AM. MA 








Wanted— Position as assistant shop super- 
intendent by mechanical engineer, well up in 
workshop practice, having had eight years’ 
practical workshop experience and nine years 
in drafting room on general engineering, shop 
lavouts, rolling mill machinery, machine 
tools, jigs and fixtures and special tools and 
machinery. Box 926, AMER. MACHINIS1 

MASSACHUSETTS 

Special machine designer wishes to change. 
tox S64, AMERICAN MACHINIST, 

As superintendent or assistant, experienced 
all departments shop and foundry; large 
works. Box 919, AMERICAN MACHINIS1 

Man with technical training, experience as 
chief draftsman, svstematizing shop work, 
assistant superintendent, installation of prem 
ium system, wants position of assistant su 
perintendent or installing premium system. Box 
S79, AMERICAN MACHINIST. 

NEW JERSEY 

Experienced mechanical draftsman wishes 
position Box 90S, AMERICAN MACHINIST. 

Mechanical engineer of long experience in 
the manufacture and design of engines, met 
ers, mathematical instruments and genera! 
iron and brass goods manufacturing, is open 
for engagement Address A. B. Calkins, 155 
Htome Ave., Vassaic, N. J. 

NEW YORK 

Mechanical engineer, 10 vears’ experience, 
open for engagement. tox S55, AMER. MAcH. 

Mechanical graduate wants to represent re 
liable concern; New York preferred sox 
931, AMERICAN MACHINIST. 

Mechanical engineer, 30, of good training 
and practical experience, desires position: ref 
erences Box 922, AMERICAN MACHINIS1 

General foreman, A-1 designer of dies. tools 
and special machinery: good inventor: can 
handle help to advantage tox 914, Am. MA 

Wanted—By a yvoune man. a position as 
general foreman of boiler shop: exnerience in 
some of the largest contract shons Address 
“Boilermaker,” Box 920, Amer. MACHINIS1 








Mechanical superintendent of a large man 
vfacturine plant, with twentve vears’® exnert 
ence in general machine and foundry prac 
tice desires makine ai change tox «91, 
AMERICAN MACHINIST 


For SALE 








For Sale—Screw manufacturing business: 
excellent opportunity and profits: reasonable 
price; first-class machinery. Box 913, Am. M 

Four thousand dollars will buy a light man 
ufacturing machine shop, brass foundry and 
plating works, doing a safe, steady, prolital'e 
business in this city established twenty 
years: health only reason for selling. bor 
full information address Hloyt  Investme 
Company, 4290 Queen Ave., South, Minneap 
olis, Minn. 

For Sale—Three_ return tubular boilers, 
manufactured by Riter Bros., Buffalo, N. \ 
lDbrums 72x16 feet 0 inches; each boiler with 
sixty-six 4-inch tubes; inspected by Travelers 
Indemnity Company, of Hartford, Conn; 98 
Ib. steam pressure; boilers in good condition: 
can be delivered in two to three months, and 
seen in operation at Buffalo Bolt Company's 
plant, North Tonawanda, N. aN 

An opportunity to start a tha@hine shop; 
we offer one of our departments for sale, 
the one used to establish our business; it is 
small and profitable work, but as we are de 
voting ourselves to heavier work, we offer to 
sell for S2000, all the drawings, patterns, and 
stock of finished and parily finished parts 
and rough material (inventories over S3000) 
circulars, electrotypes, special machinery and 
fixtures, and an established trad Address 
Sipp Machine Company, Paterson, N, J. 


For Sale One Nash eas engine. 90 horse 


power, two evlinde: fry electric lehting 
pumping or power ne Beaman & Smith h 

ivontal boring mil! table ®°5 inches wide. 2 
inches long will bore 12 inches diamets "y 4 


inches long. and face 20 inches dinmeter: one 
500 light J. B. Colt Co. acetylene gas appar 
atus The above machines are in excellent 
condition. having been very little used For 
further particulars and prices apply to Rider 
Eriesson Engine Co., 35 Warren St... New York 

For Sale—Jobhing machine shop and foun 
dry business, located in western New York: 
established over fiftv vears: has large and 
verv profitable trade: 75 ner cent. of the 
capital stock can be bought for S65.000: 
worth at least S100.000: fine equipment of 
tools and well organized working foree: this 
is not a debt encumbered concern that needs 
financing: no extra capital reautired for oper 
ating. but a going concern that owners want 
to sell on account of other interests prevent 
ing personal attention. For further particulars 
address R. W. Gardner, 821 Railway Exchange 
Bldg.. Chicago, , 
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‘Talks With Our Readers 








By the Sales Manager 





No good paper is owned by its 
advertisers. 


The readers hold title — free, 
clear, paid-up and no assessments 


beyond the subscription price. 


There are certain classes of 
advertisers who seem to think that 
payment for space in the adver- 
tising pages entitles them to the use 
of the reading columns, and to 
dictate the policy of the paper, the 
color of the cover, the cut of the 
editors’ clothes and the nature of 


their religion. 


There are some publications weak- 
kneed enough to fall for this sort 
of dictatorial policy on the part of 
big advertisers, with the result that 
the paper loses its greatest asset— 


the confidence of its readers. 


And with the loss of the readers’ 
confidence goes the value of the 
paper to advertisers. 


sb slp 
- + 


No useful engineering paper can 
be established and prosper long 
that is not published first, last and 
all the time for the reader, that is 
not helpful to him, honest with 
him, showing him how to better his 


work or his condition. 


One that will take the side of a 
reader as against its best adver- 
tiser when the reader’s interest is 
at stake. 

And this is the principle upon 
which the AMERICAN MACHINIST is 
want you to 


published—and we 


know that such is a principle with 


us and not a “happen chance.”’ 


Your confidence is not to be 
trifled 
the reading 
facturers’ cuts and fulsome praise 


with, and the placing in 
columns of manu- 
of their output is trifling with you 


and belittling your intelligence. 


Is at interesting and informative, 


1s it new, and news? 
That is the which 
must decide. 


measure 


And the editors must be the 
judges and writers, and the paper 
must make and pay for the cuts. 


The AMERICAN MACHINIST does 
these things, not because it likes 
to spend but because it 
knows that it 


to do. 


money, 


is the best thing 


Every ‘house organ,”’ every cata- 
log, every circular holds a_ brief 
for the fellow who publishes it—and 
that is natural, and fair enough 
when the advertising is naked and 
not disguised in false whiskers and 
green goggles. 

You accept the statements of 
manufacturers only after you have 
sifted and weighed their claims. 


You look upon the editorial state- 
ments as authoritative because you 
know that the editors aim to make 
them such, and that they have the 
resources and knowledge necessary. 

And sothe good paper, the worth- 


while paper, draws the sharp Hiro 


between its reading and advertising 
pages and says, 
**Thus far and no farther.” 


«b al «bL 
* *k * 


If this sounds like a reflection 
upon the advertising pages it is 


poor shooting. 


We're proud of them. 

We know that no technical paper 
carries a better lot of advertising, 
and none has better concerns repre- 


sented. 


We know that, as a _ rule, 
the advertising is interesting and 
informative. 

We believe that most advertisers 
have grasped and applied the funda- 
mental principle of profitable adver- 
tising—sincerity and truth. 

We have confidence in our adver- 
tisers and want you to share it. 

But advertising in this 
must be done in the name of adver- 
tising, and not try to sneak in at 
the back door. 


paper 


Then you win—you know where 
you're at. 

The advertisers win — they 
share your confidence. 


The paper wins—its stand is 
recognized and appreciated. 

And that is a treaty, close-knit, 
that carries no such word as failure 
in its lexicon. 


> 7 


x 


v 


Say you saw tt in the American 


Vachinist. 
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Niles-Bement-Pond Co., 

~d cover, 43 to 47 and 121 
Watson-Stillman Co.... SS 


Air Lifts 
Niles-Bement-Pond Co., 

Yd cover, 43 to 47 and 121 
Ingersoll-Rand Co........ cc ae 
Alloys 
American Vanadium Co....-. 70 
Alundum 
Nee Grinding Wheels. 

Arbor Presses 

tarnes Co., W. F. & John.... 14 
Crane: Palior £56... « ovciscense tee 
Niles Bement-Pond Co., 

~d cover, 43 to 47 and 121 
Wilmarth & Morman Co , 77 
Arbors 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 
Cleveland Twist Drill Co.. 
4th cover 


Cochrane-Bly Co....... ee 
Morse Twist Drill & Machine 

Co eee re ee ° »Y 
Pratt Chuck Co......... ‘ 113 
Skinner Chuck Co...... 112 
Union Mfg. Co ‘ , 113 
Union Twist Drill Co .. 65 
Wilmarth & Morman Co 17 
Balls, Steel 
Amott Ball CeO...scceses 118 
Atlas Ball Co.. ee 119 
Boker & Co. Hermann..59 and 111 
Llret Dis Che inscamaa ae 118 
Bars, Boring 
Beaman & Smith Co 25 and 112 
Cleveland Twist Drill Co., 

4th cover 

Kelmes Engineering Works 

Chas. F : 92 


Niles-Bement-Pond Co., 
Yd cover, 43 to 47 and 121 


Bearings. Ball and Roller 


Atlas Ball Co ‘ -— 
Auburn Ball Bearing Co 11S 
Beeston Gear Works........104 
SE aes oan 
Hess-Bright Mfg. Co........ 10 
Bearings, Bronze 

Rider-Basr CO. ccescrcuses ~122 
Belt Clamps 

Hoggson & Pettis Mfg. Co....114 
Houghton & Co., E. F... ‘ 67 
Belt Dressing 

Dixon Crucible Co., Joseph 75 
Schieren Co., Chas. A , SO 
Belt Fasteners 

Bristol Co soseccescOem COVEF 
Greene, Tweed & Co...... . SO 


Belt Filler 
Schieren Co., Chas. A....... 80 


Belting, Leather 


Colonial Leather Co......... 106 
penreren Co... Cees. As. cccavs 50 


Benches, Work 


Brown & Sharpe Mfg. Co 
5D and 4th cover 
Manufacturing Equipment and 
Engineering Co ‘ SY 


Bending Machinery, Hy- 
draulic 


Niles-Rement-Pond Co 
2d cover, 43 to 47 and 121 
Sellers & Co., Wm. ae 


Bending Machines, Plate 
Long & Allstatter Co 84 
Niles-Bement-Pond Co 

2d cover 1% to 47 and 121 
Sellers & Co.. Wm : oo ae 


Bending Machines, Power 
National Machryv. Co «ae 
Niles-Rement-Pond Co 

2d cover, 48 to 47 and 121 
Sellers & C Wr 32 





Blanks, Nuts and Screw 
Electric Welding Products Co. 
Blocks, Chain 

See Hoists, Hand 


Blocks, Die 
Nicholson & Co., W. H....... 


Blowers 
American Gas Furnace Co.... 
Chicago Flexible Shaft Co... 
Garwood Electric Co.... 
General Electric Co ; 
Niles-Bement-ond Co., 

2d cover, 43 to 47 and 
Roth Bros. & Co..... 
Westinghouse Elec. & Mfg. Co. 


Blue Print Machines 


Buckeye Engine Co.. yeaa 
Keuffel & Esser Co. ... cscs 
Blue Print Paper 
Keuffel & Esser Co..... 
Bolt and Nut Machinery 
Acme Mehry. Co... ; ‘Seah 
Davis Machine Co., W. VP. ms 
Detrick & Harvey Mach. Co.. 
Foote-Burt Co. ...:.<+. eat 
Harrington, Son & Co., Edwin 
Landis Machine Co.... + 
Manville Mach. Co., FE. J 
McCabe, J. J ' 10S and 
Motch & Merryweather Ma 

chinery Co... re iva 
National-Acme Mfg. Co.. 
National Machinery (C« ; 
Newton Mach. Tool Wks.. 
New Haven Mfg. Co.. 
Niles-Bement-Pond Co., 

2d cover, 483 to 47 and 

Prentiss Tool & Supply Co 
Sellers & Co., Wm.. one 
Standard Engineering Wks 
Wiley & Russell Mfg. Co..... 
Bolts and Nuts 


Electric Welding Products Co. 
National-Acme Mfg. Co 


Bone for Case-Hardening 
Rogers & Hubbard Co....... 
Books, Technical 
AMERICAN MACHINIST. ......- 
International Text Book Co.. 
Boosters 

muree Electric Co. ....s<000% 
Garwood Electric Co......... 
General Electric Co.. inca 'acileael 
Roth Bros. & Co So 
Westinghouse Elec. & Mfg. Co. 


102 
101 
100 
103 
101 


Boring and Turning Mills, 


Vertical 
American Tool Wks. Co 
Baker Bros 
Baush Mach. Tool Co 
fetts Machine Co 
Bullard Machine Too! 


32) and 
Colburn Machine Tool Co 
Flather Mfg. Co., EF. J 
Gisholt Machine Company 
Harrington, Son & Co... Edwin 


Manning, Maxwell & Moore 
Marshall & Iluschart Machin 

ery Co ‘ 121 and 
MeCahe J J e-* 1OsS and 
Mitts & Merrill 
Newton Mach, Tool Wks 
Niles-Bement Pond Co 

?"d covel $3 to 47 and 

Sellers & Co.. Wm 
Wormer Mehry. Co., . ¢ 


119 
131 


122 
120 
46 
19 
121 


121 


Boring, Drilling and Will- 


ing Machines, Horizontal 
Barnes Co., W. F. & John 


Beaman & Smith Co..25 and 
fetts Machine Co 


Detrick & Harvey Maecl Co 
Fitchburg Machine Works 
Fosdick Machine Tool Co 


Gisholt Machine Co 
Hill. Clarke & Co 
Hoefer Mfg. Co 
Lueas Machine Tool a 
Manning, Maxwell & Moors 
MeCabe, J. J TOS and 
Moteh «& Merrvweathe Ml 


chinerv Co 

New HIavern Mfe. Co 
Newton Mach. Tool Wks 
Niles-Bement Pond Co 

2d cover, 42 to 47 and 
Prentiss Teol & Suoplw ¢ 
Rochester Boring Machine C« 
Rockford Drilling Mach. Co 
Sellers & Co... Wm 
Springfield Mach. Tool (@e 
Vandvyvek Churchill (: 


14 
112 
9 
O68 
LO7 
16 
So 
9] 
103 
131 
120 


12 
] 





Boring Machine, Portable 
Rochester Boring Machine Co. 


Boring Tools 


Armstrong 
Western Ti 


Brazing 


Bros. 


wool & Mfg. 


Hill, Clarke & 
Industrial Oxy zen 
Sanford Mfg. ¢ 
Broaching Machines 
Harrington, Son & Co., Edwin. 119 


Lapointe Mach. 


Buckets, 


Link-Belt C 


Bulldozers 


Bliss Co., E. 


Abbott Bal 


, 


Butt Drilling 


Machin 
Shuster Co 


Cubinets, Tool 


Armstrong 


Ilammacher, 
Morse ‘Twist 


Calipers 


S'ocon b ce 
Starrett C¢ 


Gilbert, Harris & 
Manville Machine 


Rowbottom 


Cams 


Bilgram Machine 


Boston Gear 


Rowbottom 


Carborundum 


See Grindii 


Carbonizing 


American ¢ 
Bridgeport 


Link-Belt C 


American ¢ 
Bridgeport 


Chicago Flexible 


Rockwell Furnace 


Castings, 


Rider-Bage 


Tool 


Cc 


Oeeee 


Co.. 


F. 


Tool 


ODO. oececre 


31 


gv 


Coal 
iis 64 ctdennes nan 127 
— POS rere 25 
National Machinery Co...... 87 
Niles-Bement-Pond Co., 
2d cover, 43 to 47 and 121 
Prentiss Tool & Supply Co 121 
Burnishing Machinery 
So SE eae 118 
and Milling 
es 
7 2 Saree 131 
Bros. Tool Co.... 92 
Schlemmer & Co, 65 
Drill & Mach. Co. 59 
Brown & Sharpe Mfg. Co., 
71 and 4th cover 
Wr Sy Byer: “os ae 
ha me Eeawad ‘ 35 
Cam Cutting Machinery 
°° a ss) 
Co. E. gd... BS 
Machine Co...... 78 
WOPRS. ik <s 104 
Works oi 104 
National Mach. & Tool Co....118 
Machine Co...... 78 
i Wheels. 
as) Furnnce Co 7 
Metal Treating Co. 75 
Cars, tndustrial 
ss ae catardcal eb cine 127 
Case-Hardening 
mas Furnace Co... 71 
Metal Treating Co. 75 
Shaft Co.... 70 
|e 77 
Rogers & Hubbard Co.. 74 
Aluminum 
ge Co ; 2a . 122 
oil Pipe Co 74 


Whitlock ¢ 


Castings, Brass and Bronze 
(lum & Atkinson 


Livermore 


Lumen Beat 


Rider-Bagg 
Whitlock © 
Castings, 


Doehler Die Casting Co.. 
Franklin Mfg. Co...... 
Veeder Mfg. Co.. 
Castings, Iron 
Brown & Sharpe Mfg. Co 
55 and 4th 
Ruffalo Fdry. & Mach. Co 
Fales. L.. F 
CT eee 
Livermore. Tfomer F 
Springfield Machine Tool € 


memer F...... 
ing Co 

Co. ini cai ie ae al 
oil Pipe Co 

Die Molded 


Taylor & Fenn 


Veeder Mre 


Co 


Wheeling Mold & Fdrv. Co 


Castings, 


Hess-Bright 
Tivermoare 
United Eng 


Castings, 


American V 


Cast Tron 
Industrial 


Ste 


Mfg 


Io 


ner 
r. & Fdry 


Co 


r 


Cc 


a] 


Vanadium 


inadinm 


Brazing 


Oxve 


Sanford Mfg. ¢ 


Cement, 

Felton. Sib 
Obermaver 
Smooth On 


en 


Iron 


lev 


™.. 


Mfg 


Co 
S 
Cc 


Co 
F 


Co 


cover 


110 


122 





Centering Machines 


Hendey Machine Co......... 61 
ls ee a eae 108 and 120 
National Machine Co........ 97 


Niles-Bement-lond 
2d cover, 4: 


Pratt & Whitney 


to 47 and 121 
‘Yo...3 and 48 


Wells & Son Co., = 75 
Whiton Mach. Co., D. E..... 114 
Centers, Planer 

Cincinnati Planer Co........ 35 
fae 50 


Morse Twist Drill & Mach. Co. 59 


New Haven M 


fg. 


Pratt & Whitney Co...3 and 48 


"(SS eae .109 
Woodward & Powell Planer 
Bk: Gtites &hee Geet én en wOe Ss 90 
Chains, Driving 
Boston Gear Works.... oe ke 
Diamond Chain & Mfg. Co...118 
oS |. 127 
SS EE a 119 
eee Bee, Gai wccwecess 53 
Chucking Machines 
Acme Machine Tool Co...... 34 
American Tool Wks. Co...... Ss 
Bardons & Oliver SS 


Brown & Sharpe Mfg. Co., 
55 and 4th cover 


Cleveland Auto 


Garvin Machine C 
> 3 na: ae 


Gisholt Machine eee 
LeBlond Mach. Tool Co., R. Kk 

63 and 4th cover 
ree 2. Binwees 108 and 120 
Niles-Bement-ond Co., 


2d cover, 43 to 47 and 1 


Potter & Johnston. 


Reed Co., F. I 


Warner & Swasey 
Windsor Machine 


Chucks, Dri 
Almond Mfg. 
Brown & Co 
Celfor Tool C« 
Cleveland Twi 


st 


Drill Co., 


Machine Co.. 18 


126 


21 
--20 and 21 
109 
hee ile 37 


4th cover 
Cushman Chuck Co......... 112 
Grénkvist Drill Chuck Co.... 11% 
Horten & Som Co., B...cccoss 112 
BOGE: Bee. GOs cc scciecses 115 
ee oe - OF 
Morrow Mfg. Co...... cae BOO 
Morse Twist Drill & Mach. 
ee eee ee 59 
Niles-Bement-Pond Co. 
2d cover, 43 to 47 and 121 
Pratt Chuck Co... cccccceces 113 
Skinner Chuck Co.......cees 112 
BeneGarad Teel CO... ..cccecces 26 
Trump Bros. Mach. Co...... 114 
 “ “SS. a 113 
Westcott Chuck Co.......... 113 
Whitman & Barnes Mfg. Co.. 95 
Teeeemey BEE, OO. cccccseses 53 
Whiton Mach. Co... D. E..... 114 
Wiley & Russell Mfg. Co..... 94 
Chueks, Lathe 
Cushman Chuck Dicew cane 112 
Gisholt Machine Co.......... 89 
Iloggson & VPettis Mfg. Co....114 
Horton & Son Co., E. oe Oe 
Hlorton Machine Co... S. E 112 
Niles-Bement-Pond >) wi 
2d cover, 43 to 47 and 121 
Pratt Chuck Co rn ..113 
Skinner Chuck Co........... 112 
Ce ws eee eo .113 
Westcott Chuck Co........ » 333 
Whiton Mach. Co. D 114 


Chucks, Magnetic 


Walker & Co., 


Chucks, Planer 


oO 


Cincinnati Planer Co 12 
Harrington & Son Co., Edwin 119 


New HIIaven M 


Niles-Bement Pond 
* 43 
Skinner Chuck Co.. 


2d covet 


fg 


Union Mfg. Co.. 


Westcott Chue 


Chucks, Spl 
American Wat 


k Ce 


it 
eh 


Ames & Co Rr. ¢ 


Wardinge Bros 


Rivett Lathe Mfg 
Mfe 


Sloan & Chace 
Stark Tool Co 


Westeott Chuck 


) 


’ 110 
Co 


to 47 and 


Tool Co. ... 106 


. 107 
. 130 
Co 3d cover 
Co .110 
91 
. 113 


Cireuit Breakers 


General Flectr 
Westinghonse 


ic 


Co 


Klee 


— . 100 
& Mfg. Co. 101 
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Chain Department 


Roller Chains, Block Chains, Chain Belts, Quiet Chains, for Auto- 


mobiles, Commercial Cars, Motorcycles, Bicycles, Machinery, etc. 


Machine Department 


Hand (feed) Milling Machines, 20-inch Water Tool Grinders, 
Keys and Cutters for the Woodruff Patent System of Keying, 
Presto Drill Chucks, Collets and Friction Tapping Devices. 


























The Whitney M’f’g Co., Hartford, Conn. 
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Brown & Sharpe Mfg. Co., 

55 and 4th cover | 
Hammacher, Schlemmer & Co. 65 
Iloggson «& Pettio, Mfg. Co....114 
memeweet GO. Bs We iki ace ices 38 
Western Tool & Nfs -. Ce. ceees 82 
Clocks, Watchmen'’s 
ee 130 


Clutches, Friction 


American Tool & Machine Co. 88 
Caldwell & Son Co., Hl. W. .118 
Eastern Machinery : pee 118 
Evans Friction Cone-Co.... ‘16 
Johnson Mach, Co., Carlyle. 128 
Orr ss 
New Haven Mfe. Co........-310 
Niles-Bement-l’ond Co., 

2d cover, 43 to 47 and 121 
Oesterlein Machine Co.......129 
Reeves Pulley Qe... . 116 


Wheeling Mold & Fdry. es i 


Coal Handling Machinery 





OS ee ere 127 
Compound, Pipe Joint 
Dixon Crucible Co., Joseph. os 75 
Smooth-On Mfg. (o........ 77 
Compressors, Air 
Blaisdell Mchy. Co....76 and 80 
Bury Compressor Co....... sO 
Dallett Co., Thos. H SO 
Independent Pneumatic Tool 
Ch bbe ee OA ee wees a See a SO 
na rersoll-Rand Co = awe Sl 
Laidlaw Punn-Gordon ) Sl 
Spacke Mach. Co., F. W..... SO 
Sullivan Machinery Co... 51 
Compressors, Gas 
tury Compressor Co.......+.+. sO 
In. zersoll-Rand (0Q.....ccccee-; Sl 
Conduit, Interior 
Sprague Electric Co......... 101 
Cones, Friction 
Evans Friction Cone Co. . 116 
Connecting Rods and Straps 
Elee. Welding Vroducts Co... 77 
Tindel-Morria CO....cccecess 83 
Contract Work 
slanchard Machine > 92 
FRO, Bec Paceccccoaestesvce 122 
Merritt, oe. ke ae Se oe 50 
Morrow Mfg. Co cic 113 
Owen Machine Tool Co...... 90 
oe Tool & Mach. Co...... 84 
Rowbottom Machine Co.... 78 
oo. eee ere ee SO 


Controllers and Starters, 


Electric 


Cushman Electric Co . 102 
General Electric Co 100 
Westinghouse Elec. & Mfg. Co.101 


Conveying ng rnd 


Countershafts—Coutinued. 


LeBlond Mach. Tool Co., R. K., 
63 and 4th cover 
7 + ER ae Sees 108 and 121 
Norton Grinding Co....... 68 
Safety Emery Wheel Co...... 78 
Countershafts, Air 
Manufacturing Equip. & Engr. 

i ean es we 6e eons Owe ee oe So 
Countershafts, Friction 
Dill Slotter People.......... 96 
Evans Friction Cone Co.. 116 
Wilmarth & Morman Co...... 77 





Brown Hoisting Mehry. . 116 
Link-Belt Co. 127 
Manning, Maxwell & Moore 131 
Coping Machines 
Long & Allstatter Co S4 
Niles-Bement-Pond Co 
2d cover, 48 to 47 and 121 
Corundum 
See Grinding Wheels 
Cotter Pin Machinery 
a a pe 131 
Cotters 
Cleveland Twist Drill Co.,. 
ith cover 
Morse Twist Drill & Mach. Co. 59 
Shuster Co., B coeeees 131 
Standard Tool Co . 26 
Union Twist Drill Co 65 
Whitman & Barnes Co.. 95 
Counterbores 
Cleveland Twist Drill Co., 
ith cover 
Morse Twist Drill & Mach Co, 59 
Pratt & Whitney Co...3 and 48 
Slocomb Co... J. T O4 
Starrett Co., I. 8S $8 
Counters, Revolution 
Grant Mfg. & Machine Co OS 
toot Co.. ¢ a 82 
Veeder Mfg. Co...... er S82 
Countershafts 
Almond Mfg. Co., T. R 112 
trown & Sharpe Mtg Co., 
DS. 4th cover 
Coates Clipper Mfg. Co sO 
Pill Slotter People 96 
Evans Friction Cone Co 116 
Garvin Machine Co 126 | 


Counting and 


Poehler Die Casting Co...... 74 
Franklin Mfg. Co..........:. 76 
Couplers, Hose 
Greene, Tweed & Co : : 86 
Independent I’neu. Too! Co... 80 
Ingersoll-Rand Co..........4. 51 
Couplings 
Dees Tee. Ce., T. Bs cases 112 
Caldwell & Son Co., Il. W. 118 
Davis Machine Co., W. I’. 34 
Nicholson & C'o., W. Il U4 
Niles-Bement Pond Co., 
2d cover, 43 to 47 and 121 
Sellers & Co., Wm..... 32 
Standard Gauge Steel Co. 74 
Cranes 
Brown Hoisting Mchry. Co... 116 
Link-Belt SP ee eee 27 
Manning, Maxwell & Moore 
a on piwewiweeenw 6eesaw 131 
SS ear ee 116 
Moore Co., F ranklin..... 119 
Niles-Bement-lond Co., 
2d cover, 48 to 47 and 121 
Northern Engineering Works. 116 
Obermaver Co. S aa 76 
awling & Harnischfeger Co. 116 
ee oe ee) a ewes 3? 
Shaw Electric Crane Co..... 116 
Shepard Electric Crane «& 
| err 116 
United Engr. & Fdry. Co. 85 
Vandyeck Churchill Co.... . 108 
Yale & Towne Mfg. Co..... 11S 
Crank Pin Turning Ma- 
chines 
Niles-Bement-Pond Co., 
2d cover, 43 to 47 and 121 
Crank Shafts 
op eee 83 
Crucibles 
Dixon Crucible Co... Jos...... 15 
Gheemearer Cex, Bi cccsccsese 76 
Crushers 
Niles-Bement Pond Co., 
2d cover, 43 to 47 and 121 


Cupelas and Ladles, Foun- 


dry 
Cprmpemer Ce. B..cccccsacvc 76 
Pee Gi, Be Wie teu ese wu 80 


Cutters, Milling 


Adams (Co : en re 105 
Becker Milling Machine Co.., 

23 and 73 
Bliss Mfg. Co.. FE. € 96 


Cutting-off Tools——Continued. 


| 

| Davis-Bournonville Co........ 77 
| O. K. Tool Holder Co........ 118 
Pratt & Whitney Co...3 and 48 
i DE Cie. su awt ene edie © 03 
Warner & Swasey Co........ 37 
Western Tool & Mfg. Co..... 82 
| Cyclometers 

Weemer Bere. CO... cscecs 82 
Diamond Tools 

Ameriean Emery Wheel Wks.. 78 
SCRINGOM. WeOG, Bas ccccccecce 50 
Safety Emery Wheel Co..... 78 


~ 


Keuffel & Esser Co.......... 89 
Drawing Boards and Tables 
Keuffel & Esser Co.......... 89 
eee 107 
Drawing Materials 
Keuffel & Esser Co......... » & 
Drill Speeder 
Geeham Mie. CO... iscarcesic 98 
Drilling Machines, Bench 
Barnes Co., W.F. & John.... 14 
Gooe@ell-Pratt Ce@...ccccccece 122 
 } “S . 3a 41 
National Machine Co....... 97 
Pratt & Whitney Co...3 and 48 
Prentice Bros. Co........ce- 29 
Rockford Drilling Mach. Co. .130 
Sloan & Chace Mfg. Co......110 
S. Electrical Tool Co.....102 
Drilling Machines, Boiler 
American Tool Works Co. ; ba 
| Cincinnati Bickford Tool Co.. 
10 and 11 
| Peete-Bart Ce. ..ccacecess . 96 
McCabe, J. J. 108 and 120 
Niles-Bement-Pond Co., 
2d cover, 43 to 47 and 121 
l’rentice tros. Co 29 
Sellers & Co., Wm 32 
Drilling Machines, Breast 
Geodet-Peett Ce. ....cessece 122 
Drilling Machines, Multiple 
Spindle 
American Tool Wks. Co.. 8 
RP area 88 
| Barnes Co... W. F. & John 14 
ee TE OO, owe cesaces 114 
Baush Mach. Tool Co.... . 24 
Cincinnati Bickford Tool Co.. 
10 and 11 
lather Planer Co.. Mark. . 
Foote-Burt Mfg. Co...... : 96 
Fosdick Mach. Tool Co.... 16 
Garvin Machine Co.......... 126 
Hardinge Bros.... - 130 | 
Harrington, Son & Co., Edwin. 119 
Henry & Wright Mfg. Co.. 97 
a ie. YY 2 eee 91 
Iloefer Mfg. Co oe 
Manning, Maxwell & Moore...131 
McCabe, J. J .---108 and 120 
| Newton Mach. Tool Works 19 
| Niles-Bement-Pond Co.. 


Dies, Sheet Metal 


American Tube & Stamping C 0.131 
E. 


5 Pees eee. Ge. Be Esc we cecens 06 
ee oe, Ee. We ocuees es 25 
| Consolidated Press & Too! C 0 S4 
Ferracute Machine Co...... S84 
New Haven Mfg. Co......... 110 
Pratt & Whitney Co...3 and 48 
Waltham Machine Works.. &5 


Dies, Sub-Press 


American Watch Tool Co.... 106 
Risdon Tool & Mach. Co..... 84 
Sloan & Chace Mfg. Co...... 110 
Waltham Machine Works.... 85 
Dies, Threading, Opening 
Boker & Co., Hermann..59 and 111 
Errington, PF. We o'w'4 oo ee em 113 
6 96 
Geometric Tool Co..... ae 
Jones & Lamson Mach. (o., 

12, 13 and 50 
Modern Tool Co....... mr 97 
Pratt & Whitney Co...3 and 48 
Terese? & WWOG << cis ceense 37 


Drafting Machines 


2d cover, 483 to 47 and 1: 


21 

| Pratt & Whitney Co...3 and 48 
Prentice tros, Co , 29 

Prentiss Tool & Supply Co...120 

Rockford Drilling Mach. Co. .130 

Geen cs OU GEOR. wc ccwcece « ae 

Tayeer & Pemm Co... . 2.200% 105 


Boker & Co., Hermann..59 and 111 
Brown & Sharpe Mfg Co.. 

55 and 4th cover 
Cleveland Twist rill Co., 

4th cover 

Ingersoll Milling Machine Co. 91 
Kearney & Trecker ; 26 
Morse Twist Drill & Mach. Co. 59 
Owen Machine Tool Co .. 90) 
Pratt & Whitney Co...3 and 48 
Sloan & Chace Mfg. Co .110 | 
Standard Tool Co 26 
Tabor Mfg. Co ‘ 15 
Union Twist Drill Co 65 
Ward & Son, Edgar T 74 
Wreeeeey BEee. CO. cc cecees 13 
Cutting-Off Machines 
Armstrong Bros. Teol Co Qg2 
Rignall & Keeler Mfg. Co SS 
Brown & Sharpe Mfg. Co 

55 and 4th cover 
Davis Machine Co.. W. TI 34 
Ilurlbut-Rogers Mach. Co S4 
MeCabe, J. J.. 10S and 120 
Newton Mach. Tool Wks 19 
Pratt & Whitney Co...3 and 48 
l’rentiss Tool & Seni Co 120 
Slack Mfg. Co ee 
Tindel-Morris Co............ S3 
Cutting-Off Tools 
Armstrong Bros. Tool Co. . 92 
Billings & Spencer Co. 7 
Cleveland Twist Drill Co . 

4th cover 


Drilling Machines, Portable 


Coates Clipper NVifg. Co 80 
Pallett. Thos. H 80 
Gem Mfg. Co.. ald R8& 
Hlisey-Wolf Machine Co...... 102 
Ingersoll-Rand Co 81 


Drilling Machines, Portable 





—Continued, 
Newton Mach. Tool Wks..... 19 
Niles-Bement-l’ond Co., 





2d cover, 43 to 47 and 121 
Rochester Boring Machine Co. 31 
U. 8S. Electrical Tool Co...... 102 
Drilling Machines, Radial 
American Tool Works Co..... 8 
Baush Mach. Tool Co........ 24 
Cincinnati Bickford Tool Co., 

10 and 11 
Detrick & Harvey Mach. Co.. 92 
TDreses Mach. Tool Co........ 22 
Fitchburg Machine Works... . 107 
I i a a 96 
| Fosdick Mach. Tool Co....... 16 
Ce MS My cc ewca sant 96 
Hamilton Mach. Tool Co..... 33 
| Harrington, Son & Co., Edwin. 119 
| Manning, Maxwell & Moore... 131 
Marshall & Huschart Machry. 
Sees ore 121 and 122 
| oe M2. Msecacae 108 and 120 
| Mueller Mach. lL 107 
| Newton Mach. Tool Wks 19 
Niles-Bement-Pond Co., 

2d cover, 43 to 47 and 121 
Prentice Bree. Ce. ..ccscccss 29 
Sellers & Co., Wl... ccccces 32 
Wormer Mchy. Co., C. C...... 121 
Drilling Machines, Rail 

Fo a eee eee 96 

| Newton Mach. Tool Wks..... 19 

| Niles-Bement-Pond Co., 

2d cover, 43 to 47 and 121 

| a CO ER. wo sae aes 32 
Beamenes Teel Ce. .<ccsccatves 26 


Drilling Machines, Turret 


| 
Fay Machine Tool Co....... 109 

Niles-Bement-l’ond Co., 
2d cover, 483 to 47 and 121 


Drilling Machines, Upright 


Aurora Tool Works.......... 96 
CT Ce ia ee ok es 8S 
| Barnes Co., W. F. & John 14 
eS tee 114 
Beaman & Smith Co..25 and 112 
et Se he doa 6 otewe cue « 94 
Cincinnati Bickford Tool Co.. 
10 and 11 
Davis Machine Co., W. P..... 34 
| Fosdick Mach. Tool Co...... 16 
tS” Eg eee 96 
| Garvin Machine Co.......... 126 
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| Henry & Wright Mfg. Co.... 97 
| Harrington, Son & Co., Edwin. 119 
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a. ES. 91 
OS  ) SS ee 41 
Kern Mach. Tool Co......... 97 
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Manning, Maxwell & Moore...131 
Marshall & Huschart Machrv. 
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New Haven Mfg. Co......... 110 
Niles-Bement-Pond Co., 
2d cover, 483 to 47 and 121 
| Pratt & Whitney Co..3 and 48 
| Prentice Bros. Co........... 2¢ 
Rockford Drilling Mach. Co..130 
bot 2 See 32 
Sibley Machine Tool Co...... 95 
| Sloan & Chace Mfg. Co 110 
iy £8: eee 105 
Washburn Shops............. 107 
| Wmetmey Mie. Ce. .....cccce 53 
| Wiley & Russell Mfg. Co..... 94 
| Wormer Machry. Co., C. C. 121 
| 
Drills, Center 
| Cleveland Twist Drill Co., 
| 4th cover 
| Morse Twist Drill & Mach. Co. 59 
Pratt & Whitney Co...3 and 48 
Slocomb Co., J. T...... es 94 
Standard Tool Co........... 26 
Drills, Electric 
Hisey-Wolf Machine Co...... 102 
Independent Pneumatic Tool 
? See euitarh eames eae we sa 80 
Drills, Flat 
| Celfor — fo See eer 94 
Whitman & Barnes Mfg. Co 95 
Drills, Hand 
Coates Clipper Mfg —_...... ae 
Ingersoll-Rand Co.......... 80 
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-™ 2d cover, 43 to 47 and 121 
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Accuracy in the finished product is combined 
with economy in operation—both necessary 
features in a manufacturing machine. 














B. & S. Plain Grinding Machines 


are economical in operation because all of the working parts are compactly arranged 
and so can be manipulated easily and quickly. This feature is shown particularly 
in the cross feed mechanism and the back rest displayed in the cuts, where it can 
be easily seen that all adjustments are within easy reach of the operator. 





The accuracy of the finished product is 
secured largely through the cross feed mechan- 
ism, which is of special design. After the adjust- 
ment has once been made the machine requires 
practically no care on the part of the operator 
and one man can run two machines. 

To further increase the accuracy on long 
work of small diameter Universal Back Rests 
are furnished to support the work. These 
make it possible to grind shafts with a key 
seat, splined shafts and similar work. The 
back rests are universal in all their movements. 


See our General Catalogue 
for full line of machines. 


Brown & Sharpe Mfs. Co., 


Providence, R. I., U. S. A. 
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Files and Rasps—Continued. 


Filing Machines 


gersoll-_Rand Co 


Dust Exhaust and Collector 


w elding Sets 


= heotetent ‘Saaaiion Coates Clipper 


billings s «& “Spe neer 
V 


Wheel Dressers 


Saw & Stamping 


Furnishings 


Frictions, Paper and Iron 





Brown & Sha pe. 


Engines, Gas and Gasolene 


Coal and Oil 


Farnaces, Gas 


anoo-— 


Watson Stillman 


sic eget Welding 
Davis-Bournonville 


Ferro-Vanadium 
Machine Shop 


Manufacturing 


Gages, Standard 


Brown & Sharpe Mfg. Co., 


55 and tth cover 

Cleveland Twist Drill Co., 
4th cover 

Grénkvist Drill Chuck Co....113 | 
Ilenry & Wright Mfg. Co..... 97 
Morse Twist Drill & Mach. Co. 59 
Pratt & Whitney Co...3 and 48 
ey SO Oh en a6 wane am 94 
oo, ee Se SS ae ee 38 | 
ee ee 93 
crnges, Stenm 
ee Se ene Teens ne 4th cover 
Gaskets 
Greene, Tweed & Co.......¢-. 86 
Smooth-On Mfg. Co.......... 77 


Gear Cutting Machinery 





pO > RA Re pe py eee 
Becker Milling Mach. 
Bilgram Machine Wks. . 


Brown & Sharpe Mfg. Co., 
aD and 4th cover 

Carpenter-Kerlin Gear & Ma 

RT Ce ee 105 
Cincinnati Gear Cutting Ma- 

Se ote ae 
Cincinnati Shaper Co........ $2 
oO ES a eae 94 
Fellows Gear Shaper Co...... 35 
Fiather Mfg. Co., FB. J.....-- "104 
Foote Bros. Gear Machine Co.106 
Gould & Eberhardt. 90 
Harrington, Son & Co. .E dwin. 119 
Marshall & Huschart "Machry. 

7, ER ae eee 121 and 122 
McCabe, J. J... 108 and 120 
Motch & Merry we: ather Co... .120 
Newark Gear Cutting Machine 

A Sa ee 06 
Newton Machine Tool Wks 19 
Niles-Bement-l’ond Co.., 

2d cover, 43 to 47 and 121 
Pratt & Whitney Co...3 and 48 
Prentice & Co., Geo. G....... 1S 
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Sloan & Chace Mfg. Co...... 110 
Spacke Mach. Co., F. W...... sO 
Van Dorn & Dutton Co...... 108 
Walcott & Wood Mach. Tool Co. 107 
Waltham Machine Works..... 85 
Whiton Machine Co., D. E.. 114 
Gear Testing Machinery 
| Gisholt Machine Co........ S9 
Morse Twist Drill & Mach. Co. 59 
Gears, Cut 
SS Fa i oe 105 
American Vanadium Co..... 70 
Bilgram Machine Works..... 104 
Boston Gear-Works.......... 104 
Brown & Sharpe Mfg. Co 
o> and 4th covel 
Caldwell & Son Co., HE. W....118 
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I lt oe ae ead or 105 
Cincinnati Gear Co.......... 104 
Karle Gear & Machine Co....105 
Fawcus Machine Co......... 104 
Fellows Gear Shaper Co...... 38 
lather Mfg. Co.. Kk. J 104 
Foote Bros. Gear & Mach. Co. 106 
Gould & Eberhardt.......... 90 

| Grant Gear Works.......... 104 
Peree EGS... navccudenacs 130 
Harrington, Son & Co., Badwin.119 


Horsburgh & Scott Co-@.....106 
Lea Equipment Co........¢.. 114 


New Process Rawhide Co.....106 
} Newark Gear Cutting Machine 
i re eres ee 06 
Leena fe... I. BD. ..«.00 eked os Oe 
Owen Machine Tool ‘Cogs... 90 
Vhiladelphia Geer “Works... .104 
Ouric es ee ic os 107 
Sawyer Gear Works. ;2...... 104 
Spacke Mach. Co.. €A¥...... 80 
Taylor-Wilson Mfg. Co.......105 
Van Dorn & Dutton Co.......106 
Walcott & Wood Mach. Tool 
es liar oh eco anak olay a aceas ufaie 107 
| Gears, Molded 
Caldwell & Son Co., H. W....118 
Doehler Die Casting Co...... 74 
a. . > : See 76 
Ilorsburgh & Seott Co...... 106 
Philadelphia Gear Works.....104 
Taylor-Wilson Mfg, Co..... .105 
Van Dorn & Dutton Co...... 106 
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Gears, Rawhide 
Boston Gear Works..........104 
Farle Gear & Mach. Co...... 105 
tiould & Eberhardt.......... 90 
f;rant Gear Works........... 104 
Ilorsburgh & Seott Co...... 106 
New Process Rawhide Co . 106 
on? a a eeees 104 
hiladelphia Gear Works..... 104 
Sawyer Gear Works....... .104 
Van Dorn & Dutton Co 106 





Gears, Worm 
toston Gear Works..........104 
Brown & Sharpe Mfg. Co., 

55 and 4th cover 


Carpenter-Kerlin Gear & Ma- 
YL a eae eoseces 105 
Cincinnati Gear Co......cce-e 104 
Earle Gear & Machine Co....105 
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Foote Bros. Gear & Mach. Co.106 
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Horsburgh & Scott Co....... 106 
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Garwood Electric Co. 101 
(ieneral Electric Co.......... 100 
- Bo Sere 103 
Sprague Electric CO... eens 101 
Triumph Electrie Co... . 102 
Westinghouse Elec. & Mfg ¢. Co.101 


Generators, Gas 
American Gas Furnace Co.... 71 


Graphite 


Dixon Crucible Co., Jos...... 7° 
Felton, Sibley & Co........-. 88 
Grinders, Bench 
Diamond Machine Co........124 
Geegeerreees ©CO...ccccececsna 122 
Ilisev-Wolf Machine Co...... 102 
Walker & Co., O. 8..... 4th cove rt 
Webster & VDerks Tool Co. 
Grinders, Center 
Coates Clipper Mfg. Co...... 80 
Diamond Machine Co........ 124 
Se: Se Sa receenadaeewe SS 
Greentield Machine Co...... 77 
Hlisevy-Wolf Machine Co...... 102 
Mueller Machine Tool Co..... 107 
Niles-Bement-Pond (Co., 

2d cover, 43 to 47 and 121 
Trump Bros. Machine Co..... 114 
UL. S. Electrical Tool Co..... 102 
Grinders, Chucking 
tryant Chucking Grinder Co. 30 
Pratt & Whitney Co...5 and 48 
Grinders, Cutter 
lath Grinder Co............ 61 
secker Milling Mach. Co 

23 and 73 

Blake & Johnson Co......... 77 
jrown & Sharpe Mfg. Co 


55 and 4th cover 
Kerlin Gear & Ma 
RE ee ree ee 105 
Milling Mach. Co., 


Carpenter 
chine 
Cincinnati 


Garvin Machine Co..........126 
Gould & Eberhardt.......... 90 
Greenfield Machine Co....... 77 
Ingersoll Milling Mach. Co... 91 
LeBlond Mach. Tool Co., R. K., 
63 and 4th cover 
re de Bohs aes 108 and 120 
Niles ie ment-ond Co.., 
2d cover, 43 to 47 and 121 
Nerton Grinding es . 68 
Oesterlein Mac hine Co.. eae a 129 
Pratt & Whitney Co...3 and 48 
l’rentiss Tool & Supply Co...120 
Rivett Lathe Mfg. Co...3d cover 
U. S. Electrical Too! C SO. ese 02 
worm & Gen. ee... F. BB... <.s 78 
Wilmarth & Morman | > 77 
Grinders, Cylindrical 
tath Grinder Co............ 61 
Brown « Sharpe Mig Co. 
55> and 4th cover 
Greenfield Machine Co....... 77 
CE We ee 57 
Morse Twist. Drill & Mach. Co. 59 
Norton Grinding Co.......... 68 
Grinders, Dise 
Rath Grinder 'Co............ 61 
BResly & Co., Chas. H........ lil 
Diamond Machine Co........ 124 
Gardner Machine Co 79 
Niles-Bement-Pond (Co., 
2d cover, 43 to 47 and 121 
Ransom Mfg. Co oak 77 
Rowbottom Machine Co...... 78 
Safety Emery Wheel Co...... 78 
Taylor & Fenn Co........... 105 
Grinders, Drill 
Hisey-Wolf Machine Co..... . 102 
Morse Twist Drill & Mach. Co. 59 
Niles-Bement-Pond Co., 
2d cover, 43 to 47 and 121 
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Sellers & Co., Wm......... - 32 
Standard Tool Co...... anees 
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Washburn Shops............ 107 


Wilmarth & Morman Co...... 7 
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No. 15 Universal Grinding Machine 
10-inch swing, 30 inches between centers 


Increase Your Output 
Reduce Your Costs 


ANDIS Grinders have made 
possible the finishing of a great 
variety of parts at the lowest possible 
cost. A ‘“‘Landis’’ will do your work 
cheaper than any other grinding 
machine or other method—and better. 


Send us your drawings and let us 
estimate the grinding time for you, 
or send us samples if you are inter- 
ested and we will prove to you what 
can be done by the use of Landis 
Grinders. Write for Catalog ‘‘A’”’ 
and full particulars. 


Landis Tool Company 
Waynesboro, Pa. 


New York Office, Fulton Building, 50 Church Street 
Walter H. Foster, & Co., Managers. 
Foreign Agents—C.W. Burton, Griffiths & Co., London and Glasgow. 
Berlin, Vienna, Stockholm, St. Petersburg, 
Copenhagen and Budapest. Alfred H. Schutte, Cologne, Brussels, 
Liege, Milan, Paris, Barcelona and Bilbao. A. R. Williams Machinery 
Co., Toronto. Williams & Wilson, Montreal, Cannda. 


Schuchardt & Schutte, 


Landis 
Universal 


Grinders 


HIS type 

of grind- 
ing machine 
embodies many 
new features 
and improve- 
ments, enabling 
it to produce 
accurate and 
highly finished 
work rapidly 
and economically. It combines both 
an external and internal grinder, and 
is specially adapted for tool-room 
service, for finishing such work as 
straight and taper spindles, arbors, 
rolls, male and female gauges, dies, 
reamers, plain, angular and forming 
milling cutters and a large variety of 
other work that can be held by either 
a face plate or chuck. It also is an 
excellent machine for general 
manufacturing. 



































i 
L i 


Tin Plate Roll 
Grinding Time 10 Minutes 





Material, Chilled Gray Iron 
Stock Removed, .o18” Diameter 
Variation allowed, .oo1” 


Note—Roll face only ground 
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| No. 119 D. Floating Reamers Morse Twist Drill 
& Machine Co., 


These Reamers are made .003 undersize and are designed to 
be used in connection with Four-Groove Chucking Reamers and New Bedford Mass U S A 
3 , *9 . ° . 


as a roughing reamer for Floating Expansion Reamers. 








Makers of 


Drills, Reamers, Chucks, Cutters, 


“Morse” Reamers cna tae ee 


give a smooth surface and cor- 
rect diameter. They are made 
in many styles and sizes and 
fully illustrated in our 1910 cata- 
logue. Special Reamers made These Reamers are designed to he used ax finishing reamers 


in connection with Floating Reamers and Four-Groove Chuc 


to order. ing Reamers. 


No. 119 E. Floating Expansion Reamers 









M.T. 0. &M.CO 





, Floating Sockets 
Four-Groove Chucking Reamers & 
designed for use with these Reamers. 


GF —_ on MT D.&M.CO. c ‘ a 


These Reamers are made .010 inch under size and are in 
tended to be used as roughing reamers for Floating Reamers No. 
1191) and Floating Expansion Reamers No. 119 EF 




















ly 


i 
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We carry in stock all the triangular sizes suitable for the G. R. Lang 
Company’s (Meadville, Pa.) Tool Holder in both 


NOVO AND 
NOVO-SUPERIOR 


High Speed Steels. The durability of these steels is three times higher than that 
of any other High Speed Steels. Results are guaranteed. Send usa trial order. 


HERMANN BOKER & COMPANY 


101-103 DUANE STREET, NEW YORK CITY 
Chicago Warehouse, 217-223 North Desplaines St. Montreal, Canada, Warehouse, 332 St. James St. 


Pacific Coast Agents—The Pacific Tool & Supply Co., San Francisco, Cal 
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farnes Co., W. F. & John.... 14 
Niles-Bement-Pond Co., 

~d cover, 43 to 47 and 121 
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Seneca Falls Mfg. Co a ae 
South Bend Machine Tool Co, 107 


Lathes, Gap 


American Tool Wks. Co..... 8 
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Harrington, Son & Co., Edwin. 119 
Niles-Bement ond Co., 

2d cover, 43 to 47 and 121 
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Sellers & Co., WM....cccece 32 
Lathes, Speed 
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Diamond Machine Co...... 124 
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LeBlond Mach. Tool Co., R. K., 

63 and 4th cover 
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Co salts .121 and 122 
Niles-Bement-Vond Co., 

Yd cover, 45 to 47 and 121 
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Fay & Scott 50 
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Pratt & Whitney and 48 
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Washburn Shops.......+eee6- 107 
Lathes, Wood 
Barnes Co., W. F. & John 14 
wae de MOG, «a sevecawdscae 50 
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South Bend Machine Tool Co..107 
Levels 
Disston & Sons, Hlenry....... 83 
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Starrett Co., L. SBS... cccecces 38 
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IHlart & Cooley Co........ SY 
Manufacturing Equipment and 
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Lubricants 
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lbixon Crucible Co., Jos...... 75 
Houghton & Co., E. F......-- 67 
Lubricators 

Besty & Co., Chas. H......0-% 111 
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Greene, Tweed & Co......+.-. S6 
Machinery Dealers 
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Garvin Machine Co.......... 126 
tl, Classe & Co... csvcvcces 91 
Lea Equipment Co....... ees 
Manning, Maxwell & Moore... 131 
Marshall & Iluschart Machry 
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McCabe, J. J .108 and 120 
McCabe Machine Co - 121 
Motch & Merryweather Co... 120 
Niles-Bement-Pond Co., 

Yd cover, 43 to 47 and 121 
Osgood, J re 
Prentiss Tool & Supply Co... 120 
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Vandvek Churchill Co..... 103 
Wormer Mehry. Co., C. C 121 
Machinists’ Small Tools 
femis & Call Hardware and 

£001 €O. 2s nseeewes S7 
2 2: SS: US Cee til 
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Brown & Sharpe Mfg. 
n> and 4th cover 
Cleveland Twist Drill Ce 
{th cover 
Diamond Saw & Stamping Wks. 83 
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Millers Falls Co Sa ia ala &2 
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Machinists’ Supplies 


Bemis & Call Hardware & Tool 
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Osgood, J. I — : 108 
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Morse ‘Twist Drill & Mach. Co 9 
Nicholson & Co., W. H....... 4 
Pratt & Whitney Co...3 and 45 
Western Tool & Mfg. Co..... S2 
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55 and 4th cover 
Cleveland Twist Drill Co., 
tth cover 
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Pratt & Whitney Co...5 and 48 
Standard Tool Co.... 26 
Measuring Machines 
’ratt & Whitney Co...3 and 48 
Metal, Bearings 
Realy & Co., Chas. Tec cacess 111 
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lumen Bearing Co......+ee--. 76 
Reeves Pulley Ce. .ccovcseos 116 
Meters, Cut 
Warner Instrument Co....... S2 
Micrometer Calipers 
brown & Sharpe Mfg. o., 
D5 and 4th cover 
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Milling Attachments 
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Becker Milling Machine Co., 
25 and 73 
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Brown & Sharpe Mfg. Co., 
> and 4th cover 
Cincinnati Milling Mach. Co 
6 and 7 
Garvin Machine Co......... 126 
Ingersoll Milling Mach. Co 91 
Kearney & Trecker Co...... 26 
Kempsmith Mfg. Co....... 27 
LeBlond Mach. Tool Co... RL. K, 
63 and 4th cover 
Niles-Bement-lond Co., 
2d cover, 483 to 47 and 121 
Oesterlein Machine Co 129 
Owen Machine Tool Co.. 90 
Rivett Lathe Mfg. Co...3d cover 
Whitney Mfg. Co 53 
Milling Machines, Bench 
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Niles-Bement-Pond Co., 
2d cover, 43 to 47 and 121 


Rivett Lathe Mfg. Co...3d cover 
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Stark Tool Co ae 496 b60e 864 68 91 
Waltham Watch Tool Co.... sO 
Milling Machines, Hand 

SE Sere 105 


Becker Milling Machine Co., 
23 and 73 
Mire. Co 


Brown & Sharpe Jo. 
o> and 4th cover 


Carter & Hakes Machine Co... 98S 
Cincinnati Milling Mach. Co., 

6 and 7 
Pratt & Whitney Co...3 and 48 
Prentiss Tool & Supply Co... 120 
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Milling Machines, Hori- 
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25 and 73 
Brown & Sharpe Mfg. Co., 
o> and 4th cover 
Cincinnati Milling Mach. Co., 
6 and 7 
Ilendey Machine Co......... 61 
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Ingersoll Milling Mach. Co... 91 
Kempsmith Mfg. Co......... 27 
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Milling Machines, Plain 
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Becker 
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Milling Machines, Plain 


Continued, 


LeBloml Mach. Tool Co., R. K., 
63 and 4th cover 
Manning, Maxwell & Moore...131 


Marshall & Huschart Machry. 
hs. 5 ket hbk see 121 and 122 
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Milling Machines, Portable 
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Milling Machines, Lniversal 


American Tool Wks. 
Becker Milling Machine 
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Besly & Co., Chas. H........ 111 
Oilers 

American Tube & Stamping Co.131 
Gem BMG. CO. cc ccscecccoses SS 
Oils 

Besly & Co., Chas. H...... 111 
Houghton & Co., E. F... . 87 
Robinson & Co., W. A.... s2 
Ovens, Enameling & Core 
Cullen & Atkinson Co........ 77 
Oxygen, Welding 
Davis-Bournonville Co........ 77 
Ingersoll-Rand Co.........+. Sl 
Sanford Mis. Co., FF. C.cccces 76 
| Packings, Leather 

Houghton & Co., EB. F..ccecce 67 
Packing, Smooth-On 
Smooth-On Mfg. Co......... 77 
Packing, Steam 

Greene, Tweed & Co......... 86 
Paints, Machinery 

Peso, Geer COsccccdcceses 88 
Pans, Lathe 

New Britain Mach. Co....... 82 
Pans, Shop 

New Britain Machine Co..... 82 
Patterns and Models 
Ps. Is. Bis aveneadead «bes 103 


Pattern Shop Tools and Ma- 
chinery 


ON OES ae ae SS 
Blount Co., J PEEPS ‘+ =e 
Colburn Machine Tool Co....125 
Greaves, Klusman & Co 107 
Hammacher, Schlemmer & Co, 65 
McCabe, J. J.......108 and 120 
Niles-Bement-Pond Co., 
~“d cover, 43 to 47 and 121 
Prentiss Tool & Supply Co. ..120 
Rowbottom Machine Co...... 78 
Seneca Falis Mfg. Co........ 108 
Phosphor Bronze 
Lumen Bearing Co.......... 76 
Pinion Catters 
Sloan & Chace Mfg. Co...... 110 
i PE Cn ss da wee ew woe 91 
Pipe Cutting and Threading 
Machines 
Bignall & Keeler Mfg. Co.. Ss 
Crees  Certes CO. ioc ctees SS 
eS ae 96 
Landis Machine Co.......... S7 
Niles-Bement-Pond o.. 
2d cover, 43 to 47 and 121 
Saunders Sens, D......2+-. 114 
Standard Engineering Co . 3S 
| Stoever Fdry. & Mfg. Co..... 122 
United Engineering & Fdry. Co. 85 
Wiley & Russell Mfg. Co..... 94 
Pipe Fitters’ Tools 
oe ee eee 93 
Cleveland Twist Drill Co., 
4th cover 
I I I ois a i bg ie ee 98 
Beemeers Bees, D....<ccccves 114 
Pe 2. Cs cncwaecas 26 
EE 2, MO. icc ae kee ae 86 
Wells & Son Co.. F. E....... 78 
Piping, High Pressure 
Whitlock Coil Pipe Co....... 74 
Planer Attachments 
Cincinnati Planer Co........ 35 
. £5 2 eaaeerrres 28 


Niles-Bement-Pond Co.. 
“d cover, 43 to 47 and 121 
’ FE 109 


ee 2 ee ee ee 
Planer Tools 
Armstrong Bros. Tool Co..... 92 
Planers 
American Tool Works Co.... S 
motes Beeememe CSO... ccccccces 9 
Cincinnati Planer Co........ 35 
Cleveland Planer Works ~ ae 
Detrick & Harvey Mach. Co.. 82 
Fitchburg Machine Works... ..107 
Flather Planer Co., Mark... 92 
4. 3 FF 3a 
Hamilton Machine Tool Co... 39 
Harrington, Son & Co., Edwin.119 
HHendey Machine Co........ 61 
Hill, Clarke Of . 7a 91 
Manning, Maxwell & Moore 131 
| McCabe, J. J.......108 and 120 
Motch & Merryweather Machy 

> oe = : 120 
New Haven Mfe. Co 110 
Mach. Tool Wks 19 


| Newton 
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No. 3 Universal 
Miller 


EEDS 3o0x10x19" all automatic, with 
positive roller chain drive. Working 
surface of table, 48}”x11". Main 

spindle has taper journals running in an- 
nular bearings fitted with ring oilers. 
Knee rigidly braced and has projected 
bearing on column of machine. [levat- 
ing screws telescopic. Table feed screw 
fitted with ball bearing thrust. Dividing 
head spindle travels through an are of 
216 degrees. Head has tool steel worm 
running in oil bath. Is tested for accu- 
racy in divisions on an 8” diameter plate. 
All feeds and reverse of same within easy 
control from front of knee. 








A first-class miller in every particular. 
Fully guaranteed. 


The Hendey Machine Co. 
Torrington, Conn., U. S. A. 


General Agents for United States, Manning, 
Maxwell & Moore: C. W. Burton, Griffiths & Co., 
London, for Great Britain; J. E. Chabert & Co., 
aris, France; 























It You'll Investigate 


Bath Grinder, 
Youll Buy . 


We know that because we 
know you'd never keep on using 
other machines when you have 
seen how a Bath Universal will 
handle every .grinding job in 
your shop better, easier and 
quicker than any other. It 
is a real Universal—it does all 
any other grinders can do and a 
whole lot they can’t. It’s an 
absolute revolutionizer among 
grinders. Let us tell you all 
about this remarkable machine. 


Write at once for a free copy 
of our interesting book. 


The Bath Grinder Company, Inc., 


Berlin: Western and Southern Germany, Switzerland, Holland, Belgium, 
18, Cologne. 






Fitchburg, Mass., U. S. 


Japan, Albert Herbert, 14 Yamashitacho, Yokohama Northern and Eastern Germany and Austria Hungary, Schuchardt & 
fred H > 


France, Spain and = Italy Alfr chutte, Ne 


A. 


imarkt 
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Niles-Bement-Pond 
° ‘ 


Tool & Supply 
Rockford Machine T 


Planers, Drive 
Wheeling Mold & Fdry. 
Planers, Parallel 


Planers, Portable 


Niles-Bement-Pond 


Mia ners, orange | 


Nile s Be me nt P ‘ond 


Niles-Bement-Pond 


Sloan & Chace 


Waltham Watch T 


Blake & Johnson Co.. 
Press, Bench Straightening 
Springfield Machine T 
lineage Broaching 
Ww 

‘ ‘onsolidated Press & " 
Watson Stillman 
Tube & Stamping Co. 
© Micakharevaxeas 


‘ eels ated Press & T 
Niles-Bement-Pond 


Presses, Foot and Hand 


Preases, Forging 


( ‘onsolidated I’ress & 
Niles-B jome nt : ond 


United ‘E nginee ring & Fdry 


Niles Bement Pond 


Watson Stiliman Co 


Springtield Machine T 


( comneiiae ited Press & T 


Niles-Bement-Pond , 

2d cover, 48 to 47 
Tool & Supply Co... 
Springfield Machine Tool Co.. 
United Engineering & Fdry. Ce 


Power Forcing 


Springfield Machine T 


Fto—m 


. 
Cc onsolidated Press &’ 


Profilers 


| Becker Milling Machine Co., 

23 and 73 
Garvin Machine Co........-. 126 
Newton Machine Tool Wks... 19 
Pratt & Whitney Co...83 and 48 
Stark Tool Co...cisvssas is Oe 
Pullers 
Crane Puller Co........++--. 118 


| Palley Turning and Boring 
Machines 


American Tool Wks. Co , S 
Ilarrington, Son & Co., Edwin. 119 
New Haven Mfg. Co...... 110 
Newton Machine Tool Wks 19 
Niles-Bement-l’ond Co 

2d cover, 43 to 47 and 121 
Pulleys 
American Pulley Co......... 117 
American Tool & Machine Co. &8& 
Brown & Sharpe Mfg. Co. 

55 and 4th cover 

| Caldwell & Son Co., H. W 118 
Eastern Machinery Co. 118 
Houghton & Co., E. F...... 67 
New Haven Mfg. Coe......... 110 


Niles-Bement-Pond Co., 


2d cover, 43 to 47 ¢ 


and 121 
Oneida Steel Pulley Co.... 117 
Reeves Pulley Co........... 116 
Rockwood Mfg. Co........... 116 
Sellers & Co., Wm....2.06-- 32 
Taylor-Wiltson Mfg. Co.......105 
Wilmarth & Morman Co...... 77 
Pulleys, Paper 
Rockwood Mfg. Co..... TeTTs t. 
Pumps, Electric 
Garwood Electric Co.........101 
Gieneral Electric Co....... 100 
Pumps, Hydraulic 
Elmes Eng. Works, Chas. F... 92 
General Klectric Co.......... 100 
Watson-Stillman Co.......... 88 
Pumps, Pneumatic 
Ingersoll-Rand Co.......... Sl 
Pumps, Steam 
Ingérsoll-Rand Co.........++. 81 
Punches, Centering 
Brown «& Sharpe Mfg. Co., 
55 and 4th cover 
Hammacher, Schlemmer & Co. 65 
Setters & Coe... Wih- cccccesece 32 
le ee, ere ee 38 
Punches, Hand 
GoeGekPreatt Ce. .cccccccese 122 
Niles-Bement-Pond Uo., 
2d cover, 43 to 47 and 121 
Beers & Cb, Wis cccsccess 32 
Punches, Hydraulic 


Elmes Eng. Works, Chas. F... 92 
Niles-Bement-Pond Co., 


2d cover, 43 to 47 and 121 
12 


’rentiss Tool & Supply Co... 0 
fe. ee errr s 32 
United Eng. & Fdry. Co 85 
Watson-Stillman Co.......... SS 
Punches, Power 

Armstrong Blum Bs Fae 84 
oe Co. Ss ery 25 
Carpe nter-Kerlin Gear & Ma 

if. eee 105 
Consolidated P ress & Tool Co. 84 
Ferracute Machine Co....... 84 
Long & Alistatter Co........ 84 
oo ee are 108 and 120 
Mitts & Merrill. as 96 
Niles-Bement-Pond Co., | 

2d cover, 43 to 47 and 121 

i Fg.) o ae 32 
United Eng. & Fdry. Co...... S85 


Pyrometers, Electric 

eo ASRS ee ey eT 4th 
Iloskins Mfg. 
| Racks, Cut 


Roston Gear Works.......... 


Brown & Sharpe Mfg. Co.. 
55 and 4th cover 
| Fellows Gear Shaper CO.scs.. BS 
Flather Mfg. Co., E. J.... 104 
Horsburgh & — 3 ee 106 
LeBlond Mach. Tool Co., R. K.., 
63 and “4th cover 


Newark Gear Cutting Machine 


} FSP aera 106 
Nuttall Co.. R. D..... 104 
Philadelphia Gear Works. 104 
Standard Gauge Steel Co.. 74 
Taylor-Wilson Mfg. Co.. 105 ) 
Walcott & Wood Mach. Tool 

Ser rrr rere ers 
Rack Cutting Machines 
Atames Naa lay Serie cha toe Gar Weal 105 

Carpenter-Kerlin Gear & Ma 

chine Co 105 


o 


Rack Cutting Machines 


Continued. 
Fellows Gear Shaper Co..... 38 
Flather Mfg. Co., E. J....... i04 
Gould & Eberhardt........... 90 
Horsburgh & Scott Co....... 106 
LeBlond Mach. Tool Co., R. K., 
63 and 4th cover 
Niles-Bement-Pond Co., 
2d cover, 43 to 47 and a3 
OS™ fe a ae 
S'oan & ( ‘hace Mfg. (o.... “310 


Walcott & Wood Mach. Tool Co. 107 


Racks, Tocl 


Manufacturing Equipment and 
Engineering Co 89 


New Britain Mach. Co....... 82 
Radiators, dapanning Oven 
American Gas Furnace Co.... 71 
Rawhide 

Colonial Leather Co......... 106 
Reamer Holders, Floating 
Colburn Machine Tool Co....125 
Reamers 

Boker & Co., Hermann..59 and 111 


tutterfield & Co............. 93 

Card Mfg. Co., S. W : 

Carpenter Tap & Die Co., J. M. 
Cleveland Twist Drill Co., 

4th cover 

94 


oS ees 
Gisholt Machine Co......... 89 
| Grant Nail & Supply Co...... 93 
Lapointe Mach. Tool Co...... 92 


Morse Twist Drill & Mach. Co. 59 


One Lock Reamer Co........118 
Pratt & Whitney Co...3 and 48 
Standard Tool (o............ 26 
Ward & Bon, Edgar T........ 74 
| Western Tool & Mfg. Co..... 82 
Whitman & Barnes Mfg. Co 95 
Wiley & Russell Mfg. Co..... 94 
Reamers, Expanding 
Grant Nail & Supply Co...... 93 
Reaming Stands 
Flather Planer Co., Mark 92 
Beemee Cees C0. 640 one cee 112 
Recorders, Speed 
Warner Instrument Co....... S82 
Rheostats 
General Electric Co.......... 100 
Westinghouse Elec. & Mfg. Co. 101 
Rivet Making Machinery 
Blake & Johnson Co......... 77 
Riveters, Hydraulic 
| Niles-Bement-l’ond Co., 
2d cover, 43 to 47 and 121 
Relbee GB Ss Wilke sc c008see 32 
Riveters, Pneumatic 
ee ae Ferre 25 
Te Be ae eS ae 80 
Independent Pneu. Tool Co... 80 
Ingersoll-Rand Co.......... S1 
Niles-Bement-lond Co., 
2d cover, 43 to 47 and 121 
Pen co. Wem. ..ccenee® 32 
Shepard Electric Crane & Hoist 
Dt aveGwv bad ekea't aad eee as 116 
| Riveters, Steam 
Niles-Bement-l’ond Co., 


2d cover, 43 to 47 and 1 
- Eike Beisceauesees 32 


Riveting Machines 


Sellers 


i ee Se cae dee eae ie 96 
Grant Mfg. & Mach. Co 98 
Long & Allstatter Co . oe 
National Machinery Co...... 87 
Niles-Bement-Pond Co., 
2d cover, 43 to 47 and 121 
Se ee ae 32 
Shuster Co., F. eer ryy T TT 131 
Townsend Mfg. Co., H. P..... 96 
Rolling Mill Machinery 
-| Blake & Johnson Co......... 77 
Dili Slotter People........... 06 
Niles-Bement-Pond Co., 
2d cover, 483 to 47 and 121 
Sellers & Co,, Wm.......... 32 


United Eng. 


Rules, Steel 


Brown & Sharpe Mfg. Co. 
5D and 4th cover 
Ilammacher. Schlemmer & Co. 65 
Keuffel & Esser Co.......... 89 
Slocomh Co.. J. T... . se 
Starrett Co.. L. B...... — 
Sand Blast Apparatus 
Pangborh, Thomas W. Com 
pany bawecd ce On. Ree nee 80 
Paxson Co., J. W 80 


& Fdry. Co...... 85 


| Sand Shifting Machinery 


Cie shiva vandtane ae 126 

Saw Frames and Blades, 
Hack 

Disston & Sons, Henry....... 83 

Geeeer-r weet Cb. .cccccscese 122 

Hammacher, Schlemmer & Co. 65 

Massachusetts Saw Works. 83 


SE eee 82 
Niles-Bement-Pond Co., 


2d cover, 43 to 47 and 121 
Bienemee Bre. O8...<scces: . 83 
DE Cie Ui Mi asawineses 38 
West Haven eee 82 
Sawing Machines, Metal 
Oe eee eee 82 
Diamond Saw and Stamping 

a dra stale katie aus ee ao 83 
Frontier Iron Works........ 97 
Gorton Machine Co., Geo..... 97 
Se OF 41 
Lea Equipment Co......... 114 
Newton Machine Tool Wks 19 
Niles-Bement-Pond Co., 

2d cover, 43 to 47 and 121 
.  » > a eee 15 
Tindel-Morris Co....... bean x Oe 
United Eng. & Fdry. Co...... 85 
Union Twist Drill Co........ 65 
Vandyck Churchill Co. .103 
West Haven Mfg. Co........ 82 
Sawing Machines, Wood 
Colburn Machine Tool Co....125 
Greaves, Klusman & Co...... 107 
Seneca Falls Mfg. Co........ 108 
Saws, Circular Metal 
IDisston & Sons, Henry....... 83 
a SCO ES Ee 83 
Saws, Metal Band 
lbisston & Sons, Henry....... 83 
Niles-Bement-Pond Co., 

2d cover, 43 to 47 and 121 


l’rentiss Tool & Supply Co....120 


West Haven Mfg. Co........ 82 
Saws, Power Hack 
Armstrong-Blum Mfg. Co..... S84 
Disston & Sons, Henry....... 83 
Frontier Iron Works........ 97 
Goodell-Pratt Co............ 122 
of —& . eee 41 
) 2. ee 82 
Niles Bement Pond Co. 

2d cover, 43 to 47 and 121 
Simonds Mfg. plies eae 83 
West Haven Mfg. Co........ 82 
Western Tool & Mfg. Co...... 82 
Saws, Screw Slotting 
lbisston & Sons, Henry...... 83 
SD ORS ck cc ccetcss 83 


Saw Sharpening Machines 


Cochrame-Bty Coe. ...scccscccs 82 
Newton Machine Tool Wks... 19 
Scales 
Brown & Sharpe Mfg. Co., 

55 and 4th cover 
Schools, Correspondence 
International Corr. Schools... 84 
PE MEO cc kwensecsens 113 
Scleroscope 
Shore Instrument & Mfg. Co.. 77 
Scrapers 
Western Tool & Mfg. Co...... 82 
Scraper Holders 
Western Tool & Mfg. Co...... 82 
Screens, Shaking 
Cas aie wien olsen 126 
Screw Machines, Automatic 
Brown & Sharpe Mfg. Co., 

55 and 4th cover 
Cleveland Automatic Mach. Co. 18 
Ireses Mach. Tool Co........ 22 
Marshall & Huschart Machry. 

Seer 121 and 122 

National-Acme Mfg. Co...... 134 
Pratt & Whitney Co...3 and 48 
Prentice & Co... Geo. G...... 15 
Prentiss Tool & Supply Co...120 
Windsor Machine Co........ 23 
Screw Machines, Hand 
Acme Machine Tool Co....... 34 
Ravd@ome & GIVET.... .0cccceecs 88 
Brown & Sharpe Mfg. Co. 

55 and 4th cover 
Cleveland Automatic Mach. Co. 18 
Foster Machine Co...... oan ee 
Garvin Machine Co.......... 126 
Grant Mfg. & Mach. Co...... 98 
Jones & Lamson Mach. Co 


12, 13 and 50 
Potter & Johnston....20 and 21 
Pratt & Whitney Co...3 and 48 
.3d cover 


Rivett Lathe Mfg. Co. . 
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Stud Lathe 





7 Mar ufa TI rer ; 
top and think how much money you have invested in useless 
1ipment on the Lathes in your manufacturing departments. 
f you will take the time to investigate, you will find t 
ajority of these Lathes equipped with Quick Change Gear mechan- 
sms for secre cutting, compound, steady and follow rests and 


e 


e 
vy invested in this kind of equipment is worse than 


because it depreciates in value while Standing 1d . 


It is a manufacturing Lathe for duplicating pai ' he 
least possible cost. Un many cCiasses ¢ r work it will « jua]l the 
utput of the more complica 
We build it in 14, 16, 18, and 20 inch swings, without back 
rears, with single back gears a 


l expensive screw macnines. 


s shown, and with double frict 
ack gears, according to the work it is to be used on. 


These are the days of specialization. Specialize on your 
Lathe work by instal] ing LeBlond Auto Stud Lath: ° 


We can save you money on your original investment, on ‘1 


> 
" your output 1 on your maintenance i depreciation char 
Write for the Auto stud the Cirecul - 


The R. AK. LeBlond Machine Tool Co. 


Cincinnati, Ohio. 


DOMESTIC AGENTS—C. C. Wormer Mehry. Co., Detroit, Mich. J. L. Osgood, Buffalo, N. Y. The W. M. Pattison Supply 
Co., Cleveland, O. F. E. Satterlee Co.. Minneapolis, Minn. The Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colo. Portland 
Mchry. Co., Portland, Ore. Caldwell Bros. Co., Seattle, Wash Smith-Booth-Usher Co., Les Angeles, Cal. Eccles & Smith C: 
San Francisco, Cal. Niles-Bement-Pond Co., New York, Birmingham, Philadelphia, Boston, Pittsburg, Chicago, Hamilton. O. J. W 
Wright & Co., St. Louis, Mo., Kansas City, Mo. The E. A. Kinsey Co., Cincinnati, O., Indianapolis, Indiana Thomas 8 
Bowles, Norfolk, Va. Oliver H. Van Horn, New Orleans, La Dodson Mfg. Co., Torreon, Coah., Mex. General Supply Co., 
S. A.. Mexico, D. F., Mex. General Supply Co., Ltd., Ottawa, Can : 


FOREIGN AGENTS -Ducas & Co., Austria-Hungary. Mitsui & Co.. Japan. Benson Bros., Melbourne, Australia. Van Riet 
schoten & Houwens, Rotterdam, Holland. J. Lambercier & Co.. Geneva, Switzerland De Fries & (Co., Ltd., Diisseldorf. Ger 
many: Milan, Italy. Louis Besse, Paris, France. Henri Benedictus, Antwerp, Belgium Hugo Tillquist. Stockholm, Sweden 
S. G. Weinberg, St. Petersburg, Russia. Overall, McCray, Ltd., Sydney, Australia. Nielsen & Winther. Copenhagen, Denmark 
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Is Any Old Box Good 
Enough For You? 


If not, send for circular No. 2827 describing 
the most perfect case for carrying 


Machinists’ Tools 





Solid oak, finely finished, brass trimmed, felt 
lined drawers. Outside dimensions 15%x8x10%4 
in., weight 14" lbs. 









Every machinist who has to carry tools from 
place to place should have this case. 


Hammacher, Schlemmer & Co., 
Hardware, Tools & Supplies 
NEW YORK, SINCE 1848 


4th Ave. & 13th Street 








Involute Gear _ 
Cutters ——speea'sieer 


It is a big and expensive undertaking to arrange to 





produce a set of cutters of the proper shape of tooth 






to cut an interchangeable set of gears. 






That is one reason why Copies of Originals are some- 





times made. 





Don't be deceived by copies. Let us furnish you 
with Originals, the only kind that will imsure accur- 





aie results. <All our gear cutters are made from 





Criginal Forms. 



















Catalog on Request. 


Union Twist Drill Company, Athol, Mass., U.S. A. 


The Cutter Makers 










New York Store: 54 Warren st ] W MeckKeen Bostor Agent 25 Purchase St., E. T. Ward & Sons. Philadelphia Stor The Be 
Chicago Store: 547 W. Washington Blvd., W. G. Lunger, Me 

FOREIGN AGENTS: France Alfred H. Schutte 22-24 Rue de Petits Hotel, | I ind: ¢ N & ( 112 ¢ \ s 
London Agents for Sweden Will sSonesson «& Co Nia 0 Stockholr and C,othent \ Agent to Der No I 
Aktieselskabet Wilh. Sonessor & Co cs Cit ind Fr port Australia I - Me Phe ol &*& Son, Me Age 






penhagen IV l 1 
Schmidt & Clemens, Frankfort, a./m. Japan: Andrews & George, Yokohama 
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HE new City Directory contains 
over 3,000 Smiths—whose given 
names range from Abel to Zeke. 


If you want to know where John Smith 
lives, and what he does for a living, the 
City Directory will tell you. 

If you want to find out further parti- 
culars about him you can get them at his 
residence, his place of business or the 
police court. But you go first of all to 
the Directory for the clue. 


Now this Buyer's Guide is a Directory 
for each issue of the American Machinist. 

Just as the New York Directory covers 
Greater New York, so this Buyer’s Guide 
covers the boundaries of this paper, from 
cover to cover 





There Are Over 3,000 Smiths 
In The New York City Directory 


N the City Directory there are thou- 
sands of names of no possible use or 
interest to you. In this Buyer’s 

Guide practically every name is of value, 
because directly or indirectly they effect 
your business. 

Use it with freedom. And if you want 
further particulars about any concern in 
it, turn to that concern’s residence— 

The concern's ad. 

There’s no ‘police court,’ for every 
concer represented in the Buyer’s Guide 
has a clean record, else it wouldn't be 
there. 

To be here is a badge of responsibility. 

To buy from here is a guarantee of 
satisfaction. 


























